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PYRROLOPYRIMIDINES AS CRF ANTAGONISTS 
************************************* 
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This invention relates to pyrrolopyrimidines, pharmaceutical compositions 
containing them, and their use in the treatment of stress-related and other diseases. 
The compounds have corticotropin-releasing factor (CRF) antagonist activity, 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5.053.245 
referring to peptides and pyrazoiinones, respectively. The importance of CRF 
antagonists is set out In the literature, e.g. as discussed in U.S. Patent 5.063.245. which 
is Incorporated herein by reference. A recent outline of the different activities 
possessed by CRF antagonists is found in MJ. Owens et ah. Pharm. Rev.. Vol. 43, 
pages 425 to 473 (1 991 ), also incorporated herein by reference. Based on the research 
described in these two and other references, CRF antagonists are considered effective 
in the treatment of a wide range of diseases including stress-related illnesses, such as 
stress-induced depression, anxiety, and headache: abdominal bowel syndrome; irritable 
colon syndrome; spastic colon; irritable colon; inflammatory diseases; immune 
suppression; human immunodeficiency virus (HIV) infections; Alzheimers disease: 
gastrointestinal diseases; anorexia nervosa; hemorrhagic stress; drug and alcohol 
withdrawal symptoms; drug addiction, and fertility problems. 

Certain substituted pyrrolopyrimidines have been described in the prior art. U.S. 
Patent 4.229,453 describes 4-amino s*jost:tuted pyrrolopyrimidines for treating CN5 
illnesses or inflammations. Robins. Can. J. Chem.. 55, 1251 (1977} describes in- 
antibiotic tubercidin having a 7-:;bcfuranosy! group attached to 4- 
aminopyrrolopyrimidine. German Patent Publication 3145287 refers to three 7- 
bromophenyl-5,6-dimethyl-pyrrolopyrimid:nes as having analgesic, sedative, anti- 
convulsant and anti-infiammatory activity 

The present invention relates tc a ccmccund of the formula 





and the pharmaceuticaliy accectac e a: : zzz ' z" sa:5 
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B is NR,Rj, CR,R,R,„ C(=CR,R.,,)R„ NHCR,R,R,,, OCR,R,F,,, SCR.R-.R... 
NHNR,Rj, CRjR„NHR,, CR,R,,OR„ CRjR,,SR,. or C(0)R,; 

R, is hydrogen, or C,-Cg alkyi which may be substituted by one or two 
substituents R7 independently selected from the group consisting of hydroxy, fluoro. 
5 chioro. bromo, iodo, C,-Cb alkoxy, 0-C -(C.-C, alkyI). 0-C NH{C,-C, alkyI), 0-C -NCCrC, 

0-6 0 

a!kyl){C,-Cj alkyi). amino, NH(C,-C, alkyI), N(C,-Cj aikyl)(C,-C, alkyi), S(C,-C, alkyli, 
N(C,-C, alkyl)C (C,-C, alkyi). NHC (C.-C, alkyI), COOH, C 0(C.-C, alky!). C N.H(C.-C, 

10 6 0 0 0 

alkyi), CN(C,-C, alkyl)(C,-Cj alky!). SH. CN. NO,. SO(C,-C, alkyi). SOj(C.-C, aikyl 
li 

0 

,SOjNH(C,-C, alkyi), SOjN(C,-C, alkyl)(C,-Cj alkyi)-. and said C,-C. alkyi may contain 

1 5 one or two double or triple bonds; 

Rj is C,-C,j alkyi, aryl or {C,-C,; alkylene)aryl wherein said aryi is onen, 
naphthyl, thienyl, benzothienyl, pyridyl. quinolyl. pyrazinyl. pyrimidyl. imidazolyl. furany 
benzofuranyi, benzothiazolyl, isothiazolyl, benzisothiazolyl. thiazolyl. isoxazoiy 
benzisoxazolyl, benzimidazolyi, triazolyl. pyrazolyl. pyrroiyi, indolyl, pyrrolopyndy: 

20 oxazolyl, or benzoxazolyl; 3- to 8-memberec cycloalkyi or (C.-C, alkylene) cycloa!',y 
wherein said cycloalkyi may contain one or two of O, 3 or N-Z wherein Z is hydrcge- 
C,-C^ alkyi, benzyl or C,-C. alkanoyl. wherem R. may be substituted independently c . 
from one to three of chioro, fiuoro. or C-C, aiK/i, or one of hydroxy, bromo, lodc : 
Ce alkoxy, 0-C-(C,-C6 aikyl). 0-C-N(C.-C, aiKyl)(C,-C, alkyi), S{C.-C. alkyi; ^.- 

25 0 0 ■ 

NH(C,-C, alkyi). N(C,-Cj aikyl) (C-C, aiky ; N-C.-C, alkyl)-C (0,-0, alkyi). NHC ■: 

0 c 

aikyl), COOH, 0 0(0,-0, aikyl). C v-: Z. Z. al-yi). C N(C,-C, alkyl)(C.-C. a;<y . H- 

30 !, 

0 0 0 

CN. NOj. SO(C.-C, aikyl), SO,(C,-C.. a:.-;y : £0.f-^H(C.-C, aikyl). S0;N(C.-C, alky; ,: 



wo 94/13676 



PCT/US93/10715 



Cj alkyi), and wherein said CrC,. aikyl or C^-C,, alkylene may contain one to three 
double or triple bonds; or 

NR,R2 or CR^R^Rn then R, and R^ taken together with the atom to which they 
are attached may form a saturated 3- to 8-membered ring of which tne 5- to 6- 
5 membered ring may contain one or two double bonds or one or two of C. S cr N-Z 
wherein Z is hydrogen, C,-C, aikyl, C^-C, alkanoyi or benzyl; 

R3 is hydrogen. C^-Cg aikyl, tluoro, chloro, bromo, iodo. hydroxy, amino. 0(C,- 
Cfi aikyl). NH(CrC, aikyl), N(C,-C, aikyl)(C,.C, aikyl). SH. S(C..-C, alky:). 30(0^0, 
aikyl), or SOjCCi-C^ aikyl). wherein said C,-C, aikyl and C-Cg aikyl may ccmain one 
10 double or triple bond and may be substituted by from 1 to 3 substituents R. 
independently selected from the group consisting of hydroxy, C,-C, alkoxy. fiuorc. 
chloro or C.-Cj thioalkyi; 

R^ is hydrogen, C^-Cg aikyl, fluoro. chioro. bromo, iodo, C,-C« aikoxy. formy!. 
NH(CrCe aikyl). N(CrC6 alkyl)(CrC, aikyl). SOACrO, aikyl). wherein n is 0. 1 cr 2. 
15 cyano, hydroxy, carboxy. or amido. wherein said C.-C^ alkyis may be substituted by 
one hydroxy, trifiuoromethyi, amino, carboxy. amido, NHC (Ci-C^ aikyl), NH(C,-C, aikyl;. 

i: 

0 

N(C.-C; alkyl)(C.-Cj aikyl), CO(C.-C, alKvi; C.-C, alkoxy. C.-C; tnicaiky. tijcrc 

I. 

20 0 

bromo, chloro, iodo, cyano or nitre: 

is phenyl, naphthyl, tr.ienyl ce-.;othienyl, pyridyl, quinoiyi. pyraziny; 
pyrimidyl, imidazolyl. furanyl. cer,:ct-ranyl. benzothiazolyl. isoiniazciyi 
benzoisothiazoiyi, thiazolyl, isoxazc, c?-.:;s=xa2olyl, benzimidazolyl. tnazoiy. 
pyrazolyl. pyrrolyl, indolyl, pyrr:l:=.-:. :enzoxazoly!. oxazolyl oyrrclicir.-. 
thiazolidinyl, morphoiinyl, piper.d--> zze-i^-J -.eirazolyl, or 3- to 5-memDerar 
cycioalkyi or 9- to 12-memberec D.c>:.;a - , o-ally containing one or wo c; : 5 
or N-Z wherein Z is hydrogen, C-C, a-.. : aikanoyl, phenyl or benzys. wne- r 
each one of the above groups may i.zv> inaependently oy frorr. one tc -.-re- 
^° of fluoro, chloro. bromo, formyl. Z-Z. z-.: Z -Z. aikoxy or trifluorometnyl. or ens :• 
hydroxy, iodo, cyano, nitro, arr..-.: s:--./). N(C,-C, aiKy::;C.--: a.-... 

COO{C.-C, aikyl). CO(C,-C, alky:) IZ ' Z Z > S0,N;C.-C, alKvi a -• . 

SO,NH.. NHSO.,(C.-C, aikyl;. S,C.-:. i- . Z Z Z. a.kyi). wnerem sa.d C -:. =■ 



25 
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and C,-Cg alkyl may be substituted by one or two of fluoro. chloro. hydroxy. C.-C, 
alkoxy, amino, methylamino, dimethyiamino or acetyl winerein said C-C^ alkyl and C- 
Cq alkyl may contain one double or triple bond; with the proviso that R= is net 
unsubstituted phenyl; 

5 Re is hydrogen, Ci-Cg alkyl, fluoro. chloro, bromo, iodo, C,-C; alkoxy, formy!. 

amino. NH(CrCe alkyl). fi(CrC, aIkyl){C,-Cj alkyl). SO,(CrCe alkyl), wherein n is 0. 1 
or 2, cyano, C2ut>oxy, or amido, wherein said Ci-Cg alkyls may be substituted by one 
hydroxy, trifluoromethyl, amino, carboxy. amido. NHC (C,-C^ alkyl), NHfC^-C, alky;;. 

0 

10 

N{C,.C4 alkyl)(C,-Cj alkyl), C 0(CrC, alkyl). CrC, alkoxy, C.-Cj thioalkyl. fiuorc 

i: 

0 

bromo, chloro, iodo, cyano or nitro; 

Rti is hydrogen, hydroxy, fluoro, chloro. C00{C.-C2 alkyl). cyano. or CO(C.-C; 

1 5 

alkyl); and 

R.J is hydrogen or Ci-C^ alkyl; with the proviso that (1) B is not straight cha - 
alkyl. (2) when R5 is unsubstituted cycioalkyi, R3 and R, are hydrogen, ana R. i 
hydrogen or methyl, then B is not NHR^ wherein Rj is benzyl or thienylmethyl. and i2 
when R5 is p-bromophenyl. and ?.y and R, are methyl, then B is not methylarr.r.: 

20 

or hydroxyethyiamino. 

Preferred compounds of the forr^ula t ol the invention are those wherein 5 s 
NRiRj, NHCHR.Rj. or OCHR,R-. v;herein R. is C.-C. alkyl, which may be subs:i:-te- 
by one of hydroxy, fluoro or C^-C; atkoxy. and m.ay contain one doubie or triple be- t 
those wherein Rj is benzyl or C,-C- alkyl whch may contain one double or triple bcr. j 
v^erein said C^-C^ alkyl or the phenyl in sad benzyl may be substituted by flucrc : 
Cg alkyl, or C^-C^ alkoxy: those v/nerem R, .s methyl, ethyl, fluoro. chloro or me:hc« . 
those wherein R- and Rg are independent y rydrogen. methyl, or ethyl; and t-::^ 
wherein R5 is phenyl substituted oy r.vo c: trree substituents. said substitueni d^s 
independently fluoro. chloro. brcrr.c :Z2Z C -C,. alkoxy. trifluoromethyl, C.-C- .3 - . 
which may be substituted by one cf rya'c^; C.-C, alkoxy or fluoro and may have re- 
double or triple bond. -(C.-C, a!kyl5--0 C-C; alkyl). C.-C, hydroxyalKyl. nyc:-. 
formyl, COO(C,-C, alkyl). -(C-C, airy e-e arr.:r.o or -C(0)(C.-C, alky,: 

Specific preferred compou-rs -n: ^z^ 
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n-bLrtyi-ethyl-[2,5-dimethy!-7-(2,4.5-trimethylphenyI)-7H-pyrroio[2.3-^ 
yl]amine; 

di-n-propyl-[2,5-dimethyl-7-(2.4.54rimethylphenyI)-7H-pyrro!o[2.3-d] 
yljamine; 

5 ethyl-n-propyl-[2,5-dimethyl-7-(2,4.6-trimethytphenyl)-7H-pyrToIo[2.3-d]p 
yljamine; 

diethyI-2,5-dimethyU7-(2,4,6-trimethylphenyl)-7H.pyrrolo[2.3-d]pyrimidin-4- 
yl]amine; 

n-butyl-ethyl-[2,5,64rimethyl-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyri^ 
10 4-yl]amine; 

2-{N-n-butyf-N-[2,5-dimethyt-7-(2.4.5-trimethylphenyi)-7H-pyrro!o[2.3-d]pyrirrj^ 

4-yi]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5.6-trimethy!-7-(2.4,6-trimethylphenyl)-7H-pyrrolo[2.3- 

djpyrimidine; 

15 n-butyl-ethyl-[2,5-dimethyl-7-(2.4-dimethyiphenyl)-7H-pyrrolo[2.3-d]p 
yi]amine; 

2,5-dimethyJ-7-(2,4,6-trimethyipheny!)-7H-pyrrolo[2.3-d]pyrimidyl-4'yl)-{ t-et 
propy!)amine; 

2-[7-{4-bromo-2,6-dimethylphenyl)-2.5-dimethyi-7H-pyrrolo[2,3-d]pyrimidin 

20 ylamino]-butan-1-ol; 

2-(S)-[7-(4-bromo-2,6-dimethyiphenyl)-2.5-dimethy!-7H-pyrrol^ 

ylamino]-butan-1-ol; 

4-(1-ethyi-propoxy)-2.5.5-trim6tnyi.7-(2.4.6-trimethy!phenyl)-7H-pyrroiof2 :•• 

djpyrimidine; 

25 4-(i.methoxymethyl-propoxy;-2.5.5-trimetnyi-7-(2,4.6-trimetnylpneny!j-7-- 

pyrrolo [2,3-d] pyrimtdine ; 

4-(1-ethyl-butyl)-2,5.6-trirriethyl.7.(2.4.5.trimethylphenyl)-7H-pyrrolo-:2 3- 

djpyrimidine; 

[7-(4-bromo-2.6-dimetnyi-pneny!i-2.5-cin-.etnyl-7H-pyrrolo[2.3-djp 

30 methoxymethyl-prcpyO-amine: 

2-[7-(2-bromo-4,6-dimeThylvDneny!;-2.5-aimetnyl-7H-pyrrolol2.3-c:pyrimia.^^^ 

ylamino]-butan-1-o!; 
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2-[7-(4-ethy!-2,5-dimethyl-phenyl)-2.5-dimethyl-7H-pyrrolo[2.3-djpyrimid 

ylaminoj-butan-l-ol; 

2-[7-(2-ethyl-4.6-dimethyiphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d)pyrimidin-4- 

ylamino]-butan-1-ol; and 
5 2-[7-(2-fluoromethyM,6-dimethyiphenyI)-2,5-dimethyl-7H-pyrroio[2,3-^ 
4-ylamino]-butan-1 -ol. 

The invention also relates to a pharmaceutical composition for the treatment of 
illnesses induced or facilitated by corticotropin releasing factor which comprises a 
compound of the formula I as defined above in an amount effective in the treatment of 

10 said illnesses, and a pharmaceutically acceptable carrier, and a pharmaceutical 
composition for the treatment of inflammatory disorders, such as arthritis, asthma and 
allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable bowe: 
syndrome, including Crohn's disease, spastic colon and irritable colon; immune 
dysfunction; human immunodeficiency virus (HIV) infections: neurodegenerative 

15 diseases such as Alzheimer's disease; gastrointestinal diseases; eating disorders sucn 
as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms; drug 
addiction; stress-induced psychotic episodes; and fertility problems, which comprises 
a compound of the formula 1 as defined aoove in an amount effective in the treatment 
of said disorders, and a pharmaceutically acceptable carrier. Preferred compositions 

20 of the invention are those containing preferred compounds of formula i as descroer 
above. 

The invention further relates to a method for the treatment of illnesses inouced 
or facilitated by corticotropin releasing factcr cy administering to a subject in need of 
such treatment a compound of formula i as defined above in an amount effective in 

25 such treatment, and a method for t-^e tr5a:msnt cf inflammatory disorders, sucn as 
arthritis, asthma and allergies: anxiety aeore5s:rn: fatigue syndrome; headache: oar 
cancer; irritable bowel syndrome, mciuc.n; C'c-n s disease, spastic colon and imtabie 
colon; immune dysfunction: human --r-.nodeficiency virus fHlv) infer.icnH 
neurodegenerative diseases such as Aizneimer's disease; gastrointestinal diseases 

30 eating disorders such as anorexia ne-.-csa nemorrhagic stress: drug anc axcncl" 
withdrawal symptoms; drug addict.cn s:'es5. ncuced psychotic episodes: and fsaiii-v 
problems, particularly depression anc an^ievy. oy administering to a suoiect in nee^ 
of such treatment a compound cf 3 as ned aOove in an amcun: ettec: -.e 
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5 



-7- 



such treatment. Preferred methods of the invention are those administering a preferred 
compound of the formula I as described above. 

The invention also relates to an intermediate compound of the formula 

• D 



20 




10 

wherein 

D is hydroxy, chioro, or cyano, 

R4 and Re are each independently hydrogen, C,-Cs alkyi, fluoro, chioro. brcmo. 
iodo, CrCj alkoxy, SO„(C,-C, alkyI). wherein n is 0, 1 or 2, or cyano, wherein said C- 
15 Cg alkyls may be substituted by one to three of hydroxy, amino, carboxy, amido 
O 0 
NHc (C,-C, alkyi), NH(C,-C, alkyl), N(C.-C, alkyl)(C,-C, alkyi). c 0(C.-C, alkyi). C-C 



alkoxy, C,-C3 thioalkyi. fluoro, bromo. chioro. iodo, cyano or nitro; 

Rg is phenyl, naphthyl, tnienyl. benzothienyl. pyridyl, quinolyi. pyra2:nv! 
pyrimidyl, imidazolyl, furanyl, benzofjranyl. benzothiazolyl. isothi-ciy: 
benzoisothiazoiyi, thiazolyl, isoxaiolyl, oe.nzisoxazolyl, benzimidazoiy:. triazo;> 
pyrazolyi. pyrrolyl, indolyl. azaindolyl. oenzoxazolyl. oxazolyl, pyrrolidinyl. t.niazolidin>: 
morpholinyl, piperdinyl, piperazinyl tetrazcly: or 3- to 8-memberea cycloaikyi cr 9- :: 
25 12-membered bicycioalkyi, optionally cor.ta.m.ng one to three of O, S or N-2 wnefctr. I 
is hydrogen, C.-C^ aikyi, C,-C. alkanoy:. =nenyi or phenylmethyl, wherein each oi 
above groups may be substituted incspencer.t;y by from one to three of flucrc. chicr: 
C,-C6 alkyl, C.-C, alkoxy ortrifiuoror.st-.;,-.. or -ne of bromo. iodo, cyano. nitro. a.-.ir: 
NH(C,.C, alkyl), N(C,-CJ(C,-C.. alky:-. CCC: -C, alkyl). CO(C.-C, alkyl) SC^NH': •: 
30 alkyl), SOjN(C,-C, alkyl)(C,-C: alky ; SD:N"': .•••'H30;(C.^C.), S(C,-C, alKvL. SO-': ■: 
alkyl), wherein said C,-C, al.kyi an= C-Z. a.-:..; r.ay oe substituted oy c.-e cr v.-.c :• 
fluoro, chioro, hydroxy, amino, methyia^ - metnyiamino or acetyl; w.tr. tne cro .iE . 
that R5 is not unsubstitutea phenyl; 2.-:: 
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Rg is hydrogen, C.-C. alkyl or chloro; with the proviso that v;hen (a) R> and R.. 
are methyl, Rg is hydrogen and D is hydroxy, then R5 is not phenyl (1) substituted by 
one of halogen, nitro, C^-C. alkyl. C,-Cs alkoxy. or trifluoromethyl, and optionally in 
addition substituted by one or two of halogen. Ci-Cg alkyl or C.-Ce aikoxy, or (2) di-or 
5 trisubstituted by one of nitro or trifluoromethyl and one or two of haiogen, C-C^ alkyl 
or C,-Cg alkoxy, and (b) when D is chloro, R, and R- are hydrogen, and R_- is C.-C. 
alkyl, then R5 is not unsubstituted cyclohexyi; and a compound of the formula 

Q 



10 




VI I 



15 

wherein 

Q is C(0)CHRiR2 or cyano; 

R, is hydrogen, or Ci-C« alkyl which may be substituted by one or ;wo 
substituents R7 independently selected trcm. tne group consisting of hydroxy, fuorc 
20 chloro, bromo, iodo, C,-C^ aikoxy. S[C.'Z. aikyO or nitro. and said C.-C. alkyi ma. 
contain one or two double or triple bcncs 

R^ is Ci-C,2 alkyl, aryl or (C.-C.. a:Kyiene)aryl wherein said aryl is pneny: 
naphthyl, thienyl, benzothienyl. pyndyl. qunoiyl pyrazinyl, pyrimidyi. imidazolyl. iurany:. 
benzofuranyl. benzothiazolyl. isotnrazoi/.. oenzisothiazolyl. thiazolyi. isoxazoiyi 
25 benzisoxazolyl, benzimidazolyl. triazo:; : p . 'azo^y:. pyrrolyl. indolyl. azaindolyl. oxazoiy 
or benzoxazolyl; 3- to S-memberec zi r , c 'Z.-C. alkylene) cycloaikyl. where r 
said cycloaikyl may contain one cr y Z S zr N-Z wherein Z is hyaroger.. C-C. 
' alkyl, benzyl or C,-C, alkanoyi, wne-s - - --2, ce suostituted inoepenoently by nzr- 
one to three of chloro, fluoro, or C -C. a z: one of hydroxy, bromo. ioao. C.-C- 
30 alkoxy, S{CrC. alkyl), or nitro. ano .-.-e-e-. %± d 0,-0,- alkyl or C.-C,; alkylene ma. 
contain one to three double or tripie =:r^-5 :r 

R, and R. are each indeoenir-' . - .z-Dte-. C.-C, akyl. tlucrc. chloro. orDm: 
iodo, C.-Ce alkoxy, amino. 30.(C,-:. 2- .-.'r-^nnssO i or 2. cyano vvnere-32: 



wo 94/13676 



PCT/US93/10715 



•9- 

Ci-Cfi alkyi may be substituted by one C^-C, alkoxy, C,-C3 thioalkyl, fiucro. Drorr.c 

chloro, iodo, cyano or nitro; 

R5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinoiyl. pyrazinyl, 

pyrimidyl, imidazolyl.furanyl, benzofuranyi, benzothiazolyl, isothiazolyl, benzisothiazolyl. 
5 thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl. 

azaindolyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morphoiinyi, piperidinyl 

piperazinyi, tetrazoiyl, or 3- to 8-membered cydoalkyl or 9- to 12-membereG 

bicycloalkyi, optionally containing one to three of 0, S or N-Z wherein Z is hyorogen. 

Ci-C^ alkyI, C1-C4 alkanoyi, phenyl or phenylmethyl, wherein each one of the above 
10 groups may be substituted independently by from one to three of fiuoro. chloro. C,-C. 

alkyI, C^-Cg alkoxy or trifluoromethyl, or one of bromo, iodo, cyano, nitro, amino 

NH(C,-C4 alkyl),N(C,-C,)(CrC, alkyi). COC(C,.C, alkyi). CO{C.-C, alkyi), SO,NH(C,-:. 

alkyI). S02N(Ci-C, alkyl)(CTC, alkyI). SO.NHj, NHSOjfC.-C, alkyt). SfC-C, aik-/ 

S02(Ci-Ce alkyi). wherein said 0,-0^ alkyl and C.-Cg alkyi may be substituted cy one 
15 or two of fiuoro, chloro, hydroxy, amino, methylamino. dimethylamino or acetyl; v.'ith tne 

proviso that R5 is not unsubstituted phenyl; and R.g is hydrogen or C(0)C.-C5 alKv. 

with the proviso that when Q is cyano. R. and R« are not both methyl. 

Whenever reference is made to alkyl. this includes both straight and brancnec 

chain alkyl. 

20 Whenever reference is made herein to 3-to 8-membered cycioalkyi or 9- -G- 

membered bicycloalkyi containing one to three of 0. S or N-Z. it is understood tna: :--r 
oxygen and sulfur ring atoms are not aciacent to each other. The three memoer-r- 
cydoalkyl has just one 0, S or N-Z. An example of a six-membered cycloalkyt nav-r 
0 and N is morphoiinyi. 

25 Whenever Rj or Rc is a heterccyciic cro-jp. the attachment of the grcuc : 

through a carbon atom. 

Whenever reference is made rere \o Z.-Z, alkyl or C.-C. alkyl which rr.3 
contain one or two double or triple zzrzi '"^'.e cefinitions of R. ?. and R- i: 
understood that at least two carbons are p-rsen: the alkyi for one douoie or v.z^. 

30 bond, and at least four carbons for tv.o ccucie and triple bonds. 

Whenever an alkoxy group, e g :^e ::efiniiions of R, and R... may have t 
double or triple bond, it is understood :r.2: s--cn coubie or triple bond is not a::e:* 
attached to the oxygen. 
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The compounds of formula. I wherein B is NR^R^, NHCRiR.R:-. OCR.R-R.., 
SCR^RjRti, or NHNR1R2, and R3 is hydrogen, C.-Cc alkyi or chloro (hereafter R,) may 
be prepared by reaction of a compound of the formula 

D 

10 

wherein D is CI, and R^, R5 and R« are as defined above with reference to formuia . 
with a compound of the formuia BH wherein B is as defined immediately above. Tne 
reaction is carried out in a solvent in the presence of a base at a temperature of 
between about 0° to about 150°C. Suitable solvents are organic solvents such as 

15 acetonitrile, dimethylsuifoxide, acetone. C^-Ci^ alkyI alcohol, tetrahydrofurar 
chloroform, benzene, xylene or toluene, preferably acetontrile or dimethylsuifoxide. 

When B is NRiR^. NHNR,Rj, or NHCRiRjR-i, an excess of BH is used. Oihe- 
bases such as potassium carbonate or tri-{C. -CsjalkyI amine may be used instead. Tn= 
reaction is carried out at a temperature of aoout 75° to 150°C. When the reaction :s 

20 carried out in the presence of a base, sucn as sodium hydride or potassium C -C, 
alkoxide, a molar equivalent of the amine is used. When B is OCR.R^R^ or SCR,P.;n. 
a base which is capable of deprotonation of BH may be used, such as an alkait meta: 
hydride such as sodium or potassium hydride, or an organometailic base sucr^ as 
sodium diisopropylamide, sodium bis(Trimethyistly)amide, lithium diisopropylamicT 

25 lithium bis(trimethylsily)amide. sodium C.-C, aikoxide or n-butylithium. The sotve.-* 
used is dry tetrahydrofuran, dimethylsuifcxide. methylene chloride, or toluene, arc 
reaction temperature is between about -7= ~ Z and the reflux temperature of tne --eac:. : - 
mixture, preferably 0°C to 80°C. 

The compounds of formula t wherein R, is the groups other than R- (heresnr* 

30 R.^) may be prepared by reacting a ccmocunc of the formuia 1 wherein R, is zrAz'i 
with a nucieophiie of the formula R. -r. with or without an organic or inorganic oasr 
Suitable bases include sodium, sodrjr-. nyc':ce and alkali metal hyaroxide sue" 
potassium hydroxide, and weaker c-ases s-cn as ooiassium carbonate or tnethyia: t 
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The latter are generally used when R,cH is alkanol, C,-Cg alkanethiol. an amine, e.g. 
NH(C,-Ce alkyi), or tetrahydrobutyl ammonium fluoride. Suitable solvents are 
dimethylsulfoxide. acetonitriie. CrC^ alkyl alcohol, tetrahydrofuran, benzene, toluene 
or methylene chloride. 
5 The compounds of formula II wherein D is chioro may be prepared by reacting 

the corresponding 4-hydroxy compound of formula lit (not shown) with an excess of 
phosphorus oxychloride or thionyl chloride at temperatures between about 60 to 
140^0, conveniently at the reflux temperature of the reaction mixture. When the 
reaction is carried out in a solvent, suitable solvents are halogenated alkanes. such as 
1 0 methylene chloride or chloroform. The reaction may be in the presence of a base such 
as N,N-diethylaniline, trimethylamine or potassium carbonate. 

The compounds of formula Itl wherein Rj is hydrogen may be prepared by 
reaction of a compound of the formula 

15 

20 = 

wherein R^, Rg, and Rg are as defined w:th reference to formula I with formic acid ai a 
temperature between about 60 to KO-C. preferably at the reflux tem.perature of tne 
reaction mixture. 

25 The compounds of formula III v.-reresn is C.-Cg aikyt {hereafter R. ,) may be 

prepared by reacting a compound ct tcrm-j.a with R^jCOOCOR-s in R.^COOH or 
R^3CO(PC,-C2 alkyl)3 in acetic acid cr an acoropriate organic solvent such as ethyl 
acetate or toluene, at a temperature ber.vee-. 25^' to 120°C, preferably at The ref.-jx 
temperature of the reaction mixture T-e compounds of formula III wnerein is 

30 hydroxy may be prepared by reac:n; a : — round of formula IV wiih chiorosulicn/ 
isocyanate in an appropriate solve-: t\ -.eT-oerature oetween -78-0 vo '.OO^C 
preferably at -20 = C to 60 = C. fcllcwe:: z, ^zz -yorolysis. The approo.nate sc;ven'.= 
include methylene chloride. d:n:^:et-.. --.an-.ze. tetrahydrofuran. a-d toiuen- 
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preferably dimethyl formamide or methylene chloride. The above formed compounds 
wherein Rg is hydrogen, Ci-Cg alky! or hydroxy may be heated in aqueous acid to give 
the compounds of formula III. The appropriate aqueous acids are 85% phosphoric 
acid, hydrochloric acid, sulfuric acid, or acetic acid, preferably 85% phosphoric acid. 
5 The reaction is generally carried out at about 25 to 150°C, preferably 80 to 130°C. 
Alternatively, the formed compounds may be heated with phosphorous pentoxide and 
N,N-dimethylcyclohexanamine at about 150 to 200^C. 

The compounds of formula IV may be prepared by conventional methods. 

The compounds of formula I wherein 3 is CRiR^R,, and R^ is hydrogen. C.-C. 
10 alkyi, or hydroxy (hereafter R^^) may be prepared, as depicted in Scheme 1 , by heating 
a compound of the formula VI, wherein R,^ is hydrogen, C,-Cq aikyi or amino. R,. R., 
R,,, R^, R5, and Rg are as defined above, and Y is CRiRjR^i. with ammonium chlortde 
and Ri^CONHj at reflux temperatures. 

Scheme 1 

15 

0 ^ 



Y ^ R . 




^•5 



The compounds of formuia I wherein B is CR^R^R,, as defined aoove v.m- 
reference to formuia I and R3 is as definea aoove v^ith reference to formula I. other tna- 
hydrogen, Cy-C^ alkyt. or hydroxy, may be prepared by reacting the 2-chloro derivatrves 

25 of formula I wherein R, is chloro (formula i-3. not shov/n) with a nucleophile of formu.5 
R,«H with or without an organic or incrgar:c oase by the method described previews', 
for the reaction with R,cH, wherein is R- ciner tnan hydrogen. C.-C. alky!, nyarcx. 
and chloro. The compounds of icr-nula .-5 -r^sy be prepared by a me:nod anaicc:-: 
to that for the conversion of compcunas ■ : '.0 compounds II wnerein D is cnlcr: 

30 The compounds of formula VI rr.ay ze orepared. as shown in Scneme i. s:arn': 

from compounds of the formula V cy rr,e\r.czs analogous to those tor tne conversic- 
of compounds IV to compounds I i 
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The compounds of formula V may be prepared by methods analogous to the 
conventional methods used for the preparation of compounds of formula IV by using 
YCOCHjCN instead of malonitrile, wherein Y is CRiRjR,,. 

The compounds of formula I wherein 5 is C(0)Rj may be prepared by reacting 
5 a compound of formula il wherein D is cyano with a Grignard reagent containing group 
Rj, e.g. RjMgCI, or RjMgBr. 

The compounds of formula I wherein B is CR.RjR,,, C(C=CRjR,j)i^,. 
CRjR.iNHR,, CRjRnOR,. CRjRnSR, or C(0)R,. and R, is R, as defined above with 
reference to formula 11, may be prepared as depicted in Scheme 2. 
10 Scheme 2 



1 i 



15 




The compounds of formula II wherein D is cyano and R^, Rj, R. and Rj are as 

defined above, prepared by reacting the corresponding compound wherein D is chlorc 
20 with potassium cyanide in dimethylsulfoxide. are reacted with a Grignard reager: 

containing group R, as defined aoove to iorm tne compound of formula VII. Fur.ne- 

reaction of the compound of formula Vll v.".:n a Gr.gnard reagent containing grc-p =. 

as defined above provides the corr.35..-.= formula IC. Corresponding ccrroo-r.c. 

of formula IDwherein Bis CR,R:R,. c C =C=..R.,:)R. may be prepared by convennc- a 
25 methods. Thus, reaction of IC w.tn a- a;.:, s-ch as concentrated sulfunc ac.c c- 

hydrochloric acid, gives a ccmoc-rc tcrmula 1 wherein B is C(=CR:R,::.=. 

Hydrogenation of a compound wrere -. 5 i C =CR,R,,)R. using Pd/C or platin-jr-. 
■ oxide catalyst gives a compcunc : v.--e - r CHR.R,. Reaction of a comDC_r.: 

wherein B is CR.R,OH with crt-.a--: s.-r trifiuoride or tnohenylphcsD-.ir- 
30 carbontetrachioride affords a ccr-c:.-: 9 .s CR.R-F cr CF..P..C! resosr. .e . 

When the compounds of :cn:ain one or more chira; centers •. •. 

understood that the invention rc-^es -e racerr.ic mixture and ;ne ircivc.i 

diastereomers and enantiomers o< s.:- ::~-zz-^-z% 
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The acid addition salts of the compounds of formula I are prepared in a 
conventional manner by treating a solution or suspension of the free base of formula 
I with one chemical equivalent of a pharmaceutically acceptable acid. Conventional 
concentration or crystallization techniques are employed in isolating the saits. 
5 Illustrative of suitable acids are acetic, lactic, succinic, maieic. tartaric, citric, gluconic 
ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrooromic 
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p- 
toluenesulfonic, mandelic, di-p-totuoyl-L-tartaric and related acids. 

The novel compound of the invention of formula I may be administered alone 

10 or in combination v^ith pharmaceutically acceptable carriers, in either single or multiple, 
e.g. up to three, doses. Suitable pharmaceutical carriers include inert solid diluents or 
fillers, sterile aqueous solution and various organic solvents. The pharmaceLtica 
compositions formed by combining the novel compounds of formula I and ine 
pharmaceutically acceptable carriers are then readily administered in a variety 

15 dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the 
like. These pharmaceutical compositions can, if desired, contain additional ingrecients 
such as flavorings, binders, excipients and the like. Thus, for purposes of orai 
administration, tablets containing various excipients such as sodium citrate, caiciu-- 
carbonate and calcium phosphate may be employed along with various disiniegra.-.:^ 

20 such as starch, algintc acid and cenain ccmplex silicates, together with binding ager:- 
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally. iubr;ca::n: 
agents such as magnesium stearate, sodium lauryl sulfate and talc are ofien usefu^ 
tabletting purposes. Solid compositions of a similar type may also be employee 2s 
fillers in soft and hard filled gelatin capsuies. Preferred materials for this include lactose 

25 or milk sugar and high molecular v.-etcnt cclyethylene glycols. When aquec-i 
suspensions or elixirs are desired for crai 2arr<:r's:raticn, the essential active increc e-- 
therein may be combined with various sweetening cr flavoring agents, coiormg rr.are 
or dyes and, if desired, emulsifying or susoencing agents, together with diiuen-.s s-- 
as water, ethanol. propylene glyccl. giycenn arc combinations thereof. 

30 For parenteral administration. sciu:::rs of tne novel compound of formula 

sesame or peanut oil, aqueous prcpyie-e g:y:c , o: in sterile aqueous solution ma "r 
employed. Such aqueous solutions snc.:a ze suitably buffered if necessary ar.a 

• liquid diluent first rendered isotonic vrr s-" : e-t sa-ne or glucose Tnese oan : 



1 
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aqueous solutions are especially suitable for intravenous, intramuscular, suocutaneous 
and intraperitoneal administration. The sterile aqueous media employed are all readily 
available by standard techniques known to those skilled in the art. 

Additionally, it is possible to administer the compounds of the present invention 
5 topically when treating inflammatory conditions of the skin and this may be dene by 
way of creams, jellies, gels, pastes and ointments in accordance with standarc 
pharmaceutical practice. 

Jhe effective dosage for the compound of formula I depends on the intendec 
route of administration and otner factors such as age and weight of the patien:, as 
10 generally known to a physician. The dosage also depends on the illness ic be treated 
The daily dosage will generally range from about 0.1 to 50 mg/kg of the body weigh: 
of the patient to be treated. For treatment of inflammatory diseases about 0. 1 to abou: 
100 mg/kg will be needed, for Alzheimers disease, about 0.1 to about 50 mg/kg. as 
well as for gastrointestinal diseases, anorexia nen/osa, hemorrhagic stress, drug and 
15. alcohol withdrawal symptoms, etc. 

The methods for testing the compounds for formula I for their CRF antagoms' 
activity are according to the procedures of Endocrinology, 116. 1653-1659 (1S85) an- 
Peptides, 10, 179-188 (1985) which determine the binding affinity of a test compourr 
for a CRF receptor. The binding affinities for the compounds of formula i. expresses 
20 as ICgo values, generally range from about 0.2 nanomolar to about 10 micromoiar 

The following Examples illustrate the invention. The following abbreviatio.ns arr 
used: Ph=phenyl, Me=methyl. Bu = bu:yt. Et = ethyl. Pr=propyl. 

Examo'-e ^ 

A. 2-amino-4-methvl-1-(2.4.6-!ri.rnethvlDhenvnpvrrole'3-carbonitrile 
25 A mixture 2-(2-bromo-1-methyl-ethy!idene)-malononitrile and 2,4.6-trimethyiani.inr 

(17.330 g, 91 .24 mmol) in 40 mL oi isopropanol was stirred at room temperature icr : £ 
hours. The reaction mixture v;as cor.centraied :o dryness and diluted witn chlc^orcrr- 
and water. The chloroform layer was neutralized with dilute sodium hydroxsce a-: 
washed with brine, separated, oried a.-.c concentrated to give 33.000 g o: orowr- o. . 
30 solid. The solid was purified through s:!:c2 ge: column chromatograpny :o grve 9.35 : 
(47,5%) of the title compound as an orange-yeliov^ solid. 'H NM.R (wDC... 6 2.C;s 5.- 
2.15(s,3H}. 2.35(s,3H), 3.75(brs.2r:':. 5 S-s 1H\ 5.S5(s.2H) pom. 
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B. N■^3'Cvano-4^methvf-^(2.4.64rimethvlDhenv^•1H■pvrro!^2'Vi•]-acetamide 
A mixture of the purified compound of step A (3.000 g, 12.54 mmol) and acetic 

anhydride (1.410 g, 1.31 ml, 13.82 mmol) in 3 ml of acetic acid was refluxed for 45 
minutes, cooled and poured onto crushed ice and extracted with ethyl acetate. The 
5 organic layer was neutralized, dried and concentrated to give 3.71 g (105%) of dark- 
pink glass foam. NMR (CDCI3) 6 1.95(s,5H). 2.2(s.3H), 2.32 (s.3H). 5.2(s.1H), 
6.8(brs, 1H, NH), 6.9{s,2H) ppm. 

C. 2.5'dimethvl-7-(2.4.6-trimethvlphenvn'3.7'dihvdro-pvrrolof2.3'd]Dvrimidin- 

4-one 

10 A suspension of the compound of step 3 (3.200 g, 1 1 .38 mmol) in 3 ml of 85% 

phosphoric acid was immersed in an oil bath preheated to 130°C for 30 minutes. The 
reaction mixtures was cooled and poured onto crushed ice and stirred until solid 
formed and ice melted. The solid was filtered, washed with water to give a tannished 
solid, the title compound, which was purified through silica gel column chromatography 

15 to give a tan solid. NMR (CDCU) 6 1.92(s.6H). 2.32(s,3H), 2.41 (s.3H), 2.45(s.3H). 
2.46(s,3H), 6.42(d,1H), 6.95(s,2H) ppm. 

D. 4-chlorO'2.5-d!methvl-7-/2.4,6-trimethvlphenvl)-7H-pvrrolo-f2.3- 

dlovrimidine 

A mixture of the compound of sieo C (1.030 g, 3.67 mmol) and POCI:. (3 mli 
20 was heated at reflux for 2.5 hours and cocied. The reaction mixture was pcurea into 
ice-water and extracted with ethyl acetate Tne organic layer was washed with dilute 
sodium bicarbonate and brine, dried over annydrous sodium sulfate, and concentrated 
to dryness to give the title compound as 2 tan solid which was purified through siiica 
gel to give an off-white solid. 'H NMR [CCC:,] 6 1.90(s.6H), 2.35(s,3H), 2.50(s,3n;.. 
25 2.65(s.3H), 6,78(s.1H), 7.00(s.2H) ppm 

EXAMPLE 2 

A. 2-amino-4.5-dimethvl-' -'2 - 5-'nnetr.vlDhenv!^-1H-pvrrole'3-carboni!riir 
A mixture of 3-hydroxy-2-butancne . ' ZO 000 g. 1 .135 mol), 2.4.6-trim€:hyt3n;i!ne 
(153.225 g, 1.135 mol) and p-toluenes-jltc":: ac;c (0.570 g) in 500 ml of benzene was 
30 refluxed using a Dean-Stark trap to rer-.z.e v;2:e:. After 2 hours. matonomtrlle (75. COD 
g, 1.135 mol) was added and the mixt.^e .-.'s refluxed for an additional 10 hours unt'= 
all the staring materia! was consumec 'ne re2c::cn m.ixture was cooled and orecioitate 
formed and filtered. The solid was v.as-r- :r a rr.in:m'jm amo.-": of stna.-.c!. ^Pr 
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solid was diluted with 500 ml of benzene and product was dissolved. Some undesired 
product was insoluble and was filtered off. The filtrate v^as concentrated to gtve a tan 
solid which was recrystallized from ethanol to give 130.260 g of off-white crystals. 'H 
NMR (CDCycJ 1.68(s,3H). 1.93(s.5H). 2.05(s,3H). 2.31 (s,3H), 3.62(brs.2H). 6.95(s.2H) 
5 ppm. 

B. N43-cvano-4.5-dimethvM-f2.4.6-trimethvphenvn-1H-Dvrrol-2-vl1- 
acetamide 

The title compound was prepared as a tan solid by the procedure anaiogojs 
to that of Example 1A starting with the compound of step A and acetic anahydriae \r 
1 0 acetic acid. The crude material was pure and used directly for the next cyclization steo 
NMR (CDCy 6 1,75(s,3H), 1.80(s.6H). 1.95(s,3H). 2.18(s.3H). 2.30(3.3H). 5.60(brs 

1H), 6.93(s.2H)ppm. 

C. 2.5.6'trimethvl-7-(2.4,6-tnmethvlDhenvl)-3.7-dihvdro-pvrrolf2.3-dlDvnmid!n- 

4-one 

15 A mixture of the compound of step 3(157.600 g. 0.53 moi) and 100 mi of S5=i: 

phosphoric acid was heated for 0.5 hours in an oil bath at a te.mperature of ISO^C Ai: 
the starting material was consumed and the desired product formed. The mixture was 
cooled/poured into 1200 ml of ice-water, and stirred. Precipitate formed and v.'2s 
filtered. The solid was washed with water, dried overnight to give 1 13.220 g of the !.tie 

20 compound as brick-pink solid. '"H NMR (CDCI.! 6 1.85{s.6H). 1.87(s.3H). 2.34(3. 3n 
2,41(s,3H). 2.44{s,3H). 7.00(s.2H) ppm. 

ex.am.pl; 3 

A. 2'amin0'4.5-diethvl- 1 -(2.4 6'tnmethvlDhenvn-1 H-pvrrole-S-carboritn.e 
The crude material of the title comocund was prepared as an oil oy tr.T 

25 procedure analogous to that of Examoie 2A starJng with 4-hydroxy-3-hexanone. T-- 
cmde material was used directly for tr.e nex: acetyiation step without lurther purificati" 

B. N-[3-cvano-4.5-di6;hv:-' -2 4 r-:-nn?thviDhenvl)-1 H-pvrroi-2- vn-ace:ar-!CT 
The title compound was creparec as an oil by tne procedure of Examoie 

starting with the compound of aoove s:ez A a-^z acetic annydride m acetic acic T-- 
30 crude material was purified through s.hca ge cc:-.nnn cnromatograony using cnlorcc- 
as eluentto give the title compouna as ar. c; h NMR (CDCIJ 6 0.e5(t.3H). :.2£;:.3- 
- 1.92(s.6H). 2.19(s,3H), 2.23{q,2H). 2.33. s jh 2 59(q.2H). 6.95(s.2H) ppm. 
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C. 2'methvl-5.6-diethv[-7-f2.4.6-trimethvlphenvn-3.7-dihvdro-pvrrc!cf2.3- 
d1pvrimidin-4-one 

The title compound was prepared as a brown solid by the procedure of Example 
2C starting with the compound of above step B and 85% phosphoric acid. The crude 
5 material was used directly for the next chlorination reaction without further purification. 

EXAMPLE 4 

The following compounds were prepared according to the method of Example 
1 starting from the corresponding 2,5.6-trialkyl-7-(2,4.6-trimethylphenyl)-3.7-dihydro- 
pyrrolo[2,3-d]pyrimidin-4-one. 
10 4-chloro-2.5.6'trimethvl-7-f2 4.6-trimethvlDhenvri-7H-pvrrolof2.3-d1pvrimidine - 

a tan solid. NMR (CDCI3) 6 1.81(s.6H), 1.99(s,3H). 2.35(s.3H). 2.46(S.3-; 

2.59(s,3H). 7.01 (S,2H) ppm. 

4'Chloro-2-methvl-5.6-diethvi'7-f2 4 6-trimethviphenvn-7H-Dvrrolof2.3-d]ov.nmic:n - 
atan solid. NMR (CDCI3) 6 0.96(t.3H). 1 .31 (:.3H). 1 .B5(s.6H). 2.38(s.3H). 2.46!q.2r ; 
15 2.62{s,3H), 2.62(s,2H), 2.92(q,2H). 7.G2(s.2H) ppm. 

EXAMPLE 5 

Butv!-ethvl-[2.5-dimethvl-7-(2 ^ 5-t-imethvlDhenvl)-71H-pvrroior2.3-d]pvrimidin-4- 
vilamine 

A mixture of 4-chtoro-2.5-cim.etnyi.7-{2.4,5-trimethyIphenyl)-7H-pyrrclc(2 3- 
20 d]pyrimidine (1 .000 g. 3.36 mmol) anc \'-5:^y:Dutyiamine (3.400 g. 33.60 mmc!} \r 5 
of dimethylsulfoxide was heated to refi-x fcr : 5 hours. The mixture was ccciec a.-c 
treated with water and a few drops z\ 2 N HCl to pH 6.5 and extracted wi:r. e:h,! 
acetate. The organic layer was seoarrec v.ashed with dilute sodium bicaroonate. 
brine, and dried over sodium suifa:e a.-.nycrcus and concentrated to dryness 'ne 
25 residue was purified through silica ae rciu-^-r crromatography to give 995 mg 'S'*: 
yield) of the title compound as ar : - '.V.R (CDCI3) 6 0.90 (t,3K). 1.23;: 3- 
1.35(m,2H), 1.60-1 .70(m,2H). 1.92 3 : : : : 3-:;.. 2.40{s,3H). 2.46(s.3H) 3 53.:.2- 
3.66(q,2H). 5.55(s,1H). 6.95(s.2H: oz- '-•i ::"e3ponding hydrogen chloriae sail v.-: 
prepared as a white crystals after re:-, s-i. :i: z-. from etnyl acetate. 'H NN/;.R ;C.C. ; 
30 0.90(t,3H).1.34(m.5H)J,75(m.2r: ' 9: i i-' 2 37{s.3H). 2.48(s.3H). 2.55(s.2r::. 3 S:- 
3.94(m.4H). 7.09(s.2H) ppm. 
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EXAMPLE 6 

The following compounds were prepared starting with the appropriate amine and 
the appropriate 4-chloro-2,5,6-trialkyl-7-(substituted pnenyl)-7h- 
pyrrolo(2,3-d]pyrimidine and employing the general procedure of Example 5. 

5 P. 



10 




15 



20 



25 



30 



B 








'H NMR (CDCg 6 (ppmj .| 


NMej 


Me 


Me 


Me 


1.82{s,6H), 2:00(s,3H) 2.3S(s,3H; : 
2.40{S.3H), 2.90(s.3H), 2.58(s,5r:;. 
7.03(s.2H) 


NEtj 


Me 


Me 


Me' 


1.22(t,6H), 1.84(S,5H), 1.94(s,3H; 
2.35(S.3H). 2.38(s,3H), 2.55(s.3;-;. 
3.60(q.4H), 6.98(s,2H) 


N(n-Pr)j 


Ms 


Me 


Me 


0.90(t.6H), 1.68(q,4H), 1.55(s,6.H. 
1.95(S.3H). 2.35(s.3H). 2.39(3.51- 
2.48(S,3H). 3.53(q,4H). 6.99{s,2.-.; 


N-(n-Bu)2 


Me 


Me 


Me 


0.88(t,6H), 1.30(m.4H). •: .61(m.4r 
1.82(s,6H), 1.92(s.3H), 2.30{s.3H. 
2.34(s.3H). 2.47{s,3H), 3.50{t.4h- 
5.95(s,2H) 


EtN(n.Pr) 


Me 


* 


0.92(t.3H), 1 .20{t.3H), 1 .64,'m.2:-. 
1 S5(s,6H), 1.94(s.3H), 2.35<s.3ri. 
2.38(S,3H), 2.47(S.3H). 3 49(t.2r-. 
3 59{q.2H). 6.99(S.2H) 


EtN(n-Bu) 


Me i V€ . f.'* 0.90(t.3H), 1.l9(t.3H). T.32<.m.2t- 
1 ■ 1 60(m,2H). 1.83(s.6n) 1.S2i5.2-: 
: ■ 2 33(s.3H). 2.35{S.3H), 2.45(S.3-. 
'[ 3.51!t.2H), 3.58(q.2H). £ 95(s.2- 
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5 



15 



B 


R3 




Re 


'H NMR (CDCI3) 6 (ppm) 


EtN(CHj)20H 


Me 


Me 


Me 


1.25(t.3H), 1.78(s.6H), 1.90(s,3H), 
2.30(s,3H), 2.36(S,3H), 2.40(s,3H), 
3.64(q,2H), 3.75(m,2H), 3.86(t.2H), 
6.96(s,2H) 


(n-Bu)N(CH3)30H 


Me 


Me 


Me 


0.95(t,3H), 1.35(m.2H), 1.71(m.2H), 
1.81(S,6H), 1.92(S.3H), 2.31 (s.3H}. 
2.37(s,3H), 2.44(s.3H), 
3.55(dd,2H), 3.72(t,2H), 3.87(t.2H), 
6.95(s.2H) 


MeN(CHjCHMej) 


Me 


Me 


Me 


0.89(s,3H), 0.91 (s,3H), 1.81 (s.6H). 
1.91(s,3H), 1.96-2. 10(m,1H), 
2.32(S,3H). 2.35(S.3H), 2.43(s,3H). 
3.11(S.3H), 3.32(d.2H). 6.95(s,2h) 




Me 


Me 


Me 


0.35(dd,2H), 0.47(m.2H), 
0.90(t,3H), 1.10{m,1H). 1.57(m.2H;, 
1..83(s.6H), 1.93(s.3H). 2.33(s.3H). 
2.37(S.3H), 2.45(s.3H), 3.41 (d.2H), 
3.62(t,2H), 6.97(s,2H) 


N(CHjCH=CH)j 


Me 


Me 


Me 


. 1 

1.85(s.6H). 1.96(s,3H), 2.36(s.3H), 
2.39(s.3H), 2.49(S,3H), 4.18(d,4h). 
5.20-5.32(m.4H), 5.90-6.10(m.2H;., j 


MeN-CHMe(Et) 


Me 


Me 


Me 


0.87{t,3H). 1.29(d.3H). 1.4.- 
1.8(m.3H), 1.82(s,3H). l,36{s.3r: 
1.95{s.3H). 2.35(S.3H). 2.37(5.3.-; 

6.99(S,2H) 


NCCHjCHjOH)^ 


Me 


Me 


Me 


1.59(brs,2H). 1.81(s,6H), 
1.94{S.3H), 2.34(S.3H). 2.39{s,3H; • 
3.80-3.95(m,8H), 6.98(s.2H) 


HO(CHj)3N(CH2)jOH 


Me 


Me 


Me 


1.80(S.6H), 1.93(S,3H), 1.90- 
2.00(m.2H). 2.33(S.3H). 2.39(3.3H 
2.43(S.3H), 3.65(t.2H). 3.7C- 
3.85(m.2H). 3.89(m,2H). 6 98(s.2r^. 


(n-Bu)N(CHjCHjOMe) 


Me 


Me 


n 


0.91(t.3H), 1.31(m.2H). 1.67(m,2r) 
1.90(S,6H), 2.32{S,3H), 2.41 (s,3;-i;-. 
2.42(s,3H), 3.36(S.3H). 3.50- 
3.70(m,4H), 3.82(t.2H). 6.55(s.1ri 
6.95(S.2H) 
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25 



B 






Ra 


'H NMR (CDCI3) 6 (ppm) 


p-Me-PhCH2N(CHj),0H 


Me 


Me 


H 


1.80(m,2H). 1.90{s,6H). 2.20(s,3H), 
2.30(s,3H), 2.34(s,3H). 2.49(s,3H), 
3.54(t.2H), 3.82(t.2H). 4.90(s,2H). 
6.58(S.1H), 6.95{S.2H), 7.10- 
7.25(m.4H) 


EtN(n-Pr) 


Me 


Et 


Et 


0.93(t,6H). 1.1-1.3(m,6H). 
1.68(m.2H). 1.88(s.6H). 2.36(s,3Hl, 
2.42(q,2H). 2.49{s,3H). 2.80(q,2H). 
3.49(t,2H). 3.58{q,2H). 6.99(s,2H) 


EtN(n-Bu) 


H 


Me 


Me 


0.91 (t,3H), 1.23(t,3H). 1 .30(m,2H), 
1.62(m,2H). 1.89(s,6H), 2.30(s,3H), 
2.44(s.3H), 3.58(t,2H), 3.65(q,2H), 
S67/s1H^ 6 95fs 2H^ 8 29(s1H) 


EtN(n-Pr) 
(HCI salt) 


Me 


Me 


H 


0.93(t,3H), 1.25(t,3H), 1.70(m.2H). 
1.91(s.6H). 2.33(s,3H). 2.42(s,3H). 
3.55(m.2H), 3.69(m,2H), 


N(n-Pr)j 


Me 


Me 


H 


0.90(t.5H), 1.65(m,4H), 1.90(s,3H). 
2.30(S,3H), 2,40(S,3H), 2.45(s.3h). 
3.5-3,6(m.4H), 6.55(s,1H), 
5.93{s.2H) 


N(CHjCH=CHj)2 


Me 


Me 


H 


1 .90(s.6H), 2.30(s,3H). 2.40(s,3H;. 
2.48(s,3H), 4.20(d,4H), 5.15- ! 
5.30(m.4H), 5.09-5. 10(m.2H), 
5.55(S.1H). 6.95(s.2H) 


EtN(CHjCH(CH3).) 


Me 


Me ;H j 0.95(t,3H), 1.23(t,3H), 1.95(s,6H). 
; i 2.n(m,lH), 2.35(s,3H), 2.46(s.3Hi, ] 
I 2.50(S,3H), 3.44(d,2H). 3.68(q,2H). i 
j i 6.59(s.lH), 6.98(s.2H) I 


EtN{CHjC(Me)=CHj) 


Me 


Me 


H j 1.21{t,3H), 1.73(d,3H), l,93{s.6H), ' 
1 2.34(s.3H). 2.42(s,3H), 2.48{s,3K:). 
i 3.53(q.2H). 4.18(s.2H), 4.95(s.1H). 
i 5.C5(s,1H). 5.58(5,-! H), 6.97{s.2Ki 


EtN(CH3)3N(CH3), 


Me 1 V.e 

1 

I 

i 




1.26(t.3H). 1.88{s.6H). 2.31{s.3H::. 
2.34(s.6H). 2.41(s.3H). 2.43(s.3H!. 
2.62(m.2H). 3.64(q.2H). 
3.74(m.2H), 6.55(s.1r!). 6.94(s.2Hi 


EtN(CHjC(Me),) 

j 

i 


Me i Me ! \'e 


0.91(d,6H). 1.17(t.3H), 1.84(3. 6ni. 

1 95(s.3H), 2.05(m.lH). 2.35(s.3H; 

2 38(s.3H). 2.47(s.3H). 3.36(d.2;-;=. 
' 3 51(q.2H). 6.98{s.2H-, 
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5 



B 


^3 


P.. 




■H NMR (CDCI3) 6 (ppm) 


NH-CHEtj 


Me 


Me' 


Me 


0.96(t,6H), 1.5-1.8(m,4H), 
1.82(s.6H), 1.87(s,3H), 2.3(s,3H), 
2.39(s.3H), 2.40(S,3H). 4.30(m.1H). 
4.76(d.1H,NH). 6.94(s,2H) 


NH-CHEtj 


Me 


Me 


H 


0.98(t.6H), 1.5-1.8(m,4H), 
1.92(S.6H), 2.32(S.3H). 2.45(5,3H). 
2.45(S,3H). 4.32(m,1H). 
4.82(d.1H,NH), 5.44(5.1 H), 
6.95(s.2H) 


NHCH(n-Pr)2 


Me 


Me 


Me 


0.94(5.6H), 1.3-1.7(m,4H), 
1.84(s.6H), 1.89(S,3H). 2.32(5.3Hi j 
2.39(S.3H), 2.41 (s.3H). 4.46(5.1 Hi. 
4.73(5. IH.NH), 6. 96(S.2H) 


NHCH(Me)(n-Bu) 


Me 


Me 


Me 

■ 


0.92(t,3H), 1.27(d,3H). 1.37(m.4H;. 
1.5-1.7(m,2H), 1.83(s,6H), 
1.84(s.3H), 1.89(s,3H). 2.33(5.3,-;,;. 
2.40(S.3H), 2.43(s,3H). 4.41 (m.lH) 
4.77(d,1H,NH), 6.95(5,2H) 


NH(n-Bu) 


Ms 


Me 1 H 


0.98(t.3H}, 1.35-1.45(m,2H;., : .i- 
1.7(m,2H), 1.90(s.6H). 2.30(5. 3H. , 
2.43(S.3H). 2.44(s,3H). 3.57(q.2r, 
4.90(m.t,1H, NH), 6.38(5,1 H). 
6.93(S.2H) 


NHEt 


Me 


Me !H 1 1.30(t,3H), 1.90(s,6H), 2.30(5. 3H. 

1 2.44(5, 3H). 2.46(S.3H). 3.52(rr!,2r., 
! 4.90(t,lH.NH), 6.40(5. 1H), 
i 6.93(S.2H) 


NH-cyclopropyl 


Me 


fvVe Ms ! 0.57(m,2H), 0.85(m,2,H) 

j 1.81(5.6H). 1.87(s.3H). 2.31(5.3.-. 

2.34(5,3H). 2.48(S,3H). 3.00(m.^.r 
1 5.17(5.1H), 6.95(s.2H) 


NH-{R)-CH(Et)(CH,OH) 


Me 1 Me : Me i 1.05(t,3H}, 1.5-1.8(m,2H), 

1 i 1.80(s,6H), 1.89(s.3H). 2.31(s.3-'' 
; ' 2.40(s.6H). 3.84(2sels of A3c. 2- 
. 3.95(rr!,TH), 5.14(d,1 H.Nh; 
5,95(S.2H). 7.04(5.1 H: 


NHCH(Me)(El) [Me : r.i 0. 99(t.3H;. 1 .ZSiC.SHi 1 5?.r- 2- 

i l.S2(s.5H). 1.88{s.3H). 2.3:is.;- 
1 , 2.39(5. Sri). 2.41 {S.3H). 4.35(.t. :.- 
1 : 73(d.1H,NH). 5.94IS.2H) 
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B 






Re 


■H NMR (CDCI,) 6 (ppmj 


5 


NH-(S)-CH(Et){CH,OH) 


Me 


Me 


Me 


1.05(t,3H), 1.5-1.8(m,2H), 
1.80(S,6H), 1.89(S,3H), 2.31 (s,3H), 
2.4C(s,6H). 3.84(2sets of ABq, 2H), 
3.96(m.lH), 5.14(d,lH.NH), 
6.95(S,2H), 7.04(S,1H) 




NH-cyclopentyl 


Me 


Me 


Me 


1.49(m,2H). 1.67(m,2H), 
1.81(s.6H), 1.87(s,3H), 2.13(m.2H), 
2.31 (S,3H), 2.37(S,3H), 2.42(s.3H), 
4.58(m.lH), 4.93(d,lH.NH;. 
6.94(S,2H) 


10 


NH-(S)-CH(Et)(CHjOH) 


Me 


Me 


H 


1.08(t,3H), 1.5-1.8(nn.2H). 
1.89(S.6H), 2.30(s,3H), 2.43(S.3H}, 
2 448(S,3H), 2.453(s,3H). 3.85(2s:s 
ot ABq,2H), 3.98(m,lH), 
5.17(d,1H,NH), 6.48(s,1H), 
6.81(s,lH), 6.94(S,1H) 


15 


NH-(S)-CH(Et)(CHjOMe) 


Me 


Me 


H 


0.93{t,3H), 1.6-1.8(m,2H). - j 
1.90(s,3H), 1.91(s,3H), 2.30(s.3H;. -j 
2.42(S,3H), 2.44(s,3H), 3.39(s,3H;. j 
3.53(2 sets of ABq,2H), ! 
4.46(m.lH), 5.24(d.1H.NH). | 
5.42(s,1H), 6.92(S,2H) i 


20 


NHCH(Me)(Et) 


Me 


Me 


; H 

i 


! 0.99{t,3H), 1.26(d,3H), 1.5- j 

1.7(m,2H), 1.91(s,6H), 2.3G(s.3H' 
' 2.44(s,6H), 4.34(m.1H), 
. 4.79(d,lH,NH), 6.42(s.1Hi. 
'. 5.93(S.2H) 


25 


NH-{R)- 

CH(Et)(CHjOMe) 


Me 


1 f.-la 

i 


* *.* 5 

i 


1.00(1.3H). 1.55-1.8(m,2r-: 

1 1.32(s,6H), 1.87(s.3n;, 2. 31(5. J-' 
' 2.38(s.3H), 2.39(s.3H), 3.39(3.3-. 
; 3.54(m,2H), 4.45(m.1H). 
; 5 25(d.1H.NH), 6.94(s,2H) 




NH-(S)-CH(Et)(CHjOMe) 


Me 

{ 


1 

1 




; \ 00(t.3H), 1.55-1,8(m.2H). 

; 1 82(s,6H). 1.87(s.3H). 2.31(s.3-i 

; 2 35(S,3H). 2.39(s.3H). 3.39(3.3r; 

* 3 54fm.2H), 4.45{m.1H) 

• 5 25(d.1H.NH). 6.94(s.2H: 



30 
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D 


Q 


n 




n iNivin \\^\J\^\-^) 0 ^ppm^ 


5 


NH-CHjCH{Me)(Et) 


Me 


Me 


Me 


0.96(t.3H). 1.00(d,3H). 1.1- 
1.3(m,2H). 1.4-1.6(m,2H), 1.6- 
1.8(m.1H), 1.82(s,6H), 1.88(s,3H), 
2.31 (s,3H), 2.39(s,3H). 2.42(s,3H), 
3.40{m,1H), 3.54(m,lH), 
5.00(t,1H.NH), 6.94(s,2H) 

i 
1 


10 


NH-(S}- 

CH(CHjPh)(CHjOH) 


Me 


Me 


Me 


1.77(S,3H). 1.78{s.3H). 1.82(s,3H;i, j 
1 .99(S.3H). 2.30(S,3H). 2.41 (s.3H). j' 
2.84(nn,1H), 3.12(m,1H), ( 
3.75(m,1H), 3.93(nn,1H). " 
4.27(m,1H). 5.15(d.1H,NH), !' 
6.94{s.2H), 7,2-7.4(m.5H) ■ 


15 


NH-(R)- 

CH(CHjPh)(CHjOH) 


Me 


Me 


Me 


1.77(S,3H). 1.78(S,3H). 1.82(5,3:-:;. \. 
1.99(s,3H). 2.30(s.3H). 2.41(s.3H). !^ 
2.84(m,1H), 3.12(m,1H), :, 
3.75{m,1H). 3.93(m,1H), '; 
4.27(m,1H), 5.15(d,1H,NH), •! 
6.94(s,2H), 7.2-7.4(m,5H) \ 


20 


NH-(S)- 

CH(CHjPh)(CHjOMe) 


Me 


Me 


Me 


1.80(s,3H). 1.83(s,3H), 1.88(s.3rii. : 
2.31 (S,3H), 2.33{s.3H), 2.44(s.3H) 
2.90(nn,1H), 3.i3(rn,1H). 
3.40(s,3H), 3.44(m,2H). 
4.70(m,1H), 5.35(d,1H.NH). 
6.95(S,2H), 7.2-7.4(m.5r;) 


25 


NH-(R)- 

CH(CHjPh)(CHjOMe) 


Me 


Me 


Me 

1 


1.80(s,3H), 1.83(s.3H), 1.88(s.3-|-. 
2.31 (S,3H). 2.33(S,3H). 2.44(s,3.d; 
2.90(m,1H), 3.13(m.1H), 
3.40(s,3H). 3.44{nn.2H), 
4.70(m,1H), 5.35(d,1H,NH), 
6.95(s,2H). 7.2-7.4(m.5H) 


30 


NH-(S)-CH(Et)(CH20Et) 


Me 

t 


Mr 1 - : :.00(t;3H), 1.20(t.3H), 1,5- 

' ':■ •.8(m.2H0, 1.90(s,3H), 1.9l(s.3.-i. 
i 2.30(3,3H). 2.42(S.3H). 2.43(s.3i- 
i 3 4-3.6(m.2H), 4.41 (m.lH). 
: 5.34(d,1H,NH), 6.42(s.1H;, 
' 5.93(s.2H) 


NHCH3CH(n-Bu)(Et) 


Me j 




i 
1 


0.89(t,3H), 0.95(t.3H;., 1.2- 
i.4(m7H), 1.54-1.62(m.1H), 
•..32(s.6H). 1.8S(s.3H). 2.31(s.3-.; 
2.39;s.3H). 2.42(s.3Hi. 3.53(rr..2- 
- 30:m.1H). S.95(S.2r.. 
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20 



NR,Rj 




Re 


R5 




'H-NMR(CDCI,) 6 (ppm) 


EtN(n-Bu) 


Me 


Me 


2,4-dimethylphenyi ; 




0.89(t,3H), 1.15(t,3H), 1.30(m,2H), 1 .2-1 .4(m,2H), 
1.87(s,3H), 1.97(s,3H), 2.33(s.3H), 2.37(s.3H), ; 
2.44(s,3H), 3.49(t,2H), 3.55(q,2H), 6.9-7.2(m,3H) 


N(n-Pr)j 


Me 


Me 


2,4-dimethylphenyl 




0.86(t,6H), 1.62(m,4H), 1.87(s.3H), 1.97(s,3H), 
2.34(s,3H), 2.37(S.3H), 3.48(m,4H), 6.95-7.20(nn,3h:;, 


EtN(n-Bu) 


Me 


Me 


2,5-dimethylphenyl 




0.89(t,3H), 1.31 (t.3H), 1.31(m,2H), 1.62(m,2H). 
1.86(s.3H). 1.90(s.3H), 2.35(s,3H), 2.43(s,3H), 
3.50(t,2H), 3.55(q.2H), 7.1-7.2(m,3H) 


EtN(n-Pr) 


Me 


Me 


2,4-dimethylpnenyl 




0.89(t,3H), 1.18(t.3H), 1.66(m.2H), 1.86(s,6H}. 
1.91 (s.SH), 2.35(s.3H), 2.43(s.3H), 3.43{m.2H), 
3.56(m,2H), 7.0-7. 2(m,3H) 


EtN{n-Bu) 


Me 


i H 


2,5-dimethylpheny; 




0.93(t,3H;..-;.22(t.3H), 1 .25-1 .45(m,2H), 1 .6-1 .8(m,2H; 
2.04(S,5H). 2.33(s.3H). 2.41 (S.3H), 2.42(s.3H). 
3.58{t,2H). 3.64(q.2H). 5.70(S.1H), 7.06(s.1h/, 7.1- 
7.25(rr..2H) 


EtN(n-Bu) 


Me 




3-methyl-4-chlorcpnenyJ 




0.94(t,2H;. 
2.43(S.3H; 
, o.94{s.1H'. 


1 23::. 3n}. 1.23-1. 45(n,2H). 1 .4-1 .5im.2-. 
2 44;3.3H). 2.5S(s.3H). 3.4-3.75im An;. 
7 4-7 55'.m.3H; 


EtN(n-Bu) 


\ Me 




i 2.5*dime:hy!-4-o:cm3Dner . 
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10 



20 



25 



NR,Rj 


3. 






'H-NMRlCDCy 6 (ppm) 




0.92{t,3H), 1.22(t,3H). 1 .25-1 .40(m,2H), 1.55- 
1.60(m,2H), 1.91(s,6H), 2.40(s,3H), 2.43(s.3H), 
3.57(m,2H), 3.64(q,2H), 6.50(s,lH), 7.27(s,2H) 


EtN(n-Bu) 


Me 


H 


2,4-dimethyl-6-bronnophenyt 


0.g8{t,3H), 1.28(T,3H), 1.3-1 .5(m,2H), 1 .6-1 .8(M,2H), 
2.00(s,3H), 2.36(s,3H), 2.48(s,3H), 2.53(s,3H), 
3.64(t2H), 3.71(q,2H), 6.63(s,1H), 7.09(d.1H), 
7.38(d,1H) 


NHCH{Et)j 


Me 1 H 


2,6-dimethyl-4-broinopheny! [ 


b.98(t,5H), 1.5-1.8(m,4H), 1.94(s,6H). 2.44(s.3H). 
2.45(S.3H). 4.30{M.1H), 4.80(d,1 H.NH), 6.39(5.1 H). 'j 
7.28(s,2H) 


NHCH(Et)(CH20H) 
(S)-isomer 


Me 


H 


2,6-dimethyl-4-bromophenyl 


1.07(t,3H). 1.5-1.8(m.2H), 1.90(s,6H). 2.42(s,3H), 
2.44(s,3H). 3.5-3.8(m,2H), 3.87(m,1H), 5.18(d,1H,NH), 
6.45(s.1K). 6.56(s,1H), 7.27(s,2H) 


NHCH(Et)(CH20Me) 


Me H 


2,6-dimethyl-4-bromopheny! j, 


1 .00(t,3i-l). 1 .55-1 .75(rr.,2H), 1 .92(s,6H), 2.42(s,3Hj. 
2.43(s.3H) 3. 39i:s.3H), 3.55(2 sets of ABq,2H), 
4,46(m.1H). 5.28id.1H.NH). 6.38(s,1H), 7.26(s.2H) ,, 


NHCH(Et)(CHjOH) 


Me ! .- 


2.6-dimethyt-4-chloropheny I 


1.07(t,3H). 1 55-1.60(m,2H), 1.91(s,6H), 2.42(s,3K), ! 
2.45(s.3H). 3 74:2 sets of ABq.2H), 4.00(m,1 H), 
5.18(d.":H NHf. 6.45(s.1H). 5.50(brs,1H), 7.11(s,2H) 


NH-CH(Et)(CH,OH) 
(R)-isomer 


Me 


2.5-dimethyt-4-bromopneny. 


1.07{t,3i- • 5-M 75;n.2H), 1.90(S,6H), 2.42(s.3H,i, 
2.44(s.2h; J "5 2 se:s ol ABq.2H), 4.00(.'n.1 H), 
5.14(c "i-. f -5;5.1H). 5.50(brs,1H), 7.27(s.2Hi_ 



-1-[2-Amino-4.5-dime:nv-:-' • I ^ 5-:rimethvlphenvn'1 H-pvrrol-3-vn-2-e:nv • 

butan-l-one 

A mixture of 3-hydroxy-2-ou:ar.:'-e : f 37 g. 7.23 mmol). 2.4.6-tr[meinviani.:n- 
(0.973 7. IS mmol) and p-ioluenes- : ^c- :C.012 g 0.06 mmcl} !- 15 
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benzene was refiuxed using a Dean-Stark trap to remove water. After 3 hcjrs. 4-ethyi- 
3-oxo-hexanenitrile (1 .008 g, 0.724 mmol) was added and the mixture was refluxsa for 
an additional 15 hours until all the starling material was consumed. The mixture was 
cooled to room temperature, diluted v«^ith v;ater, and extracted with ethyl £ceta!s. Tne 
5 organic layer was dried and concentrated to give 1.679 g of . brown o.; v.-nic". was 
purified by silica gel column chromatography to give 368 mg of the title compo jnc as 
a brown oil and 732 mg of undesired 2-(2-ethyl-butylH,5-dimetnyl-l -(2.4,5- 
trimethylphenyl)-1H-pyrrole-3-carbonitrile as a yellow solid. 'H-NMR (CCC'k) (the title 
compound) d 0.94{t,6H), 1.4-1.8(m,4H), 1.73{s.3H), 1.98(s,6H), 2.25(s.3H;.. 2.34(s,3r;;. 
10 3.00(m,1H), 5.80{brs,2H), 6.99(s.2H) ppm. -H-NMR (CDCI^) (2-(2-ethyi-butyl)-4.5- 
dimethyl-1-(2,4,6-trimethylphenyl)-1H-pyrrole-3-carbonitrile)dO,85(t,6H).l.5--..65(n-.,4--: 
1.71(s,3H), 1.88(s.6H), 1 .95-2.10;m,1 H}. 2.l4is.3H;. 2.34(s.3H), 6.95;s.2-:. dd.t 

B. N-r3-(2-ethvl-butvrvl'-4.5-dimethvl---f2.4.6-trimethvlDhenvlV"i-Dvr^c;-2-'. 

acetamide 

15 A mixture of 1•[2-amino-4.5-dim6thyl-1-(2.4,6-trimethylphenyl)-1H-pyrrol-3-yl]-2- 

ethyl-butan-1-one (326 mg, 1 mmol) and acetic anhydride (103 mg, 1.05 mmol) in 3 n-.i 
of acetic acid was heated to reflux for 2 hours. The mixture was cooled, auenched w::- 
v;ater, neutralized with saturated potassium carbonate, and extraotea with etnyl acetate 
The organic layer was washed with b:\ne. dnec. and concentrated to g ve • :.t 

20 compound as a dark oil. Tne oil was purified through silica c=i 

chromatography to give 107 mg of the title compound as a brown oil. ■H-.NV..R [CDC 
<5 0.88(t.6H), 1.4-1.8(m,4H), 1.76(s,3H), 1.SB(S.3H), 1.93(s,6H), 2.25(s.3Hi. 2.28(s.:-H ■ 

2.98(m,1H), 6.89(s.2H) ppm. 

C. ^ 4-f1-Ethvl-proDVll-2.5 6-t'iiTetiv'-7-!2.4.6-trimethvlphenvl)-7 r-cv.-rc:c"2 : - 

25 dipvrimidine 

A mixture of N-[3-{2-ethyl-cu!y:-^ :-a Tr.-.,.;-1-(2.4.6-tn.'nethybnen', -^h-z-.-z -1 
yl]-acetamide (100 mg, 0,27 mmo::. a.nnf-.or-.- cnloride (290 mc. 5.42 r-r.c: 
acetamide (1.635 g) was heated t= rsf.'.x -c- 2 hours. Tne mixture v.as coc e j 
quenched with water and extracted v.r..-. et-y acetate. The organic layer v.-as cnec a.- i 
30 concentrated to give 55 mg of the t.t:e co.-r.pc-jnc as a dark oil. Tne c: v;as o..-.: 
through silica gel column chromatcg.--.-.. g.vs the title comDOLno as = vei c. : . 
'H-NMR (CDC!,) <5 O.S5(t.6H) • 7C-2 Z " ~- t 33(.s.6H) 1 .99is 3!- 2 3£:s 3- 
2.44(S.3H). 2.51(s.3H). 3.26(m.1h ? :: i 1- -C~ 
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EXAMPLE 8 

Butvl-ethvl-f2.5'dimethvl-7-(2.6-dimethvlDhenvlV7H'Pvrrolof2.3-d1pvrimidine-4- 
vllamine and 444-(butvl-ethvNamtno)-2.5-dimethvNpvrrolo[2.3-d]pvrimidin-7-vl1-3.5- 
dimethvl-benzoic acid 

5 A solution of 7-(4-bronno-2.6-dimethyl-phenyl)-2,5-dimethy!-7H-pyrroio[2.3- 

d]pyrimidine-4-yl]-butyl-ethyl-amine (0.700 g, 1 .63 mmol) in 5 ml of dry tetrahydrofuran 
(THF) was added to a cooled solution of n-butyl lithium (n-BuU) (2.5 M in hexane, 1 .79 
mmol) in 5 ml of dry THF at -78 °C and stirred at that temperature for 20 minutes. 

A part (1 mL) was taken from the reaction mixture and was quenched wiih an 

10 excess of water and extracted with ethyl acetate, dried and concentrated to give butyi- 
ethyI-[2,5-dimethyI-7-(2,6-dimethylphenyl)-7H-pyrrolo[2,3'd]pyrimidine-4-yljamine as a 
clear oil. The oil was treated with l N HCl in metnanol and concentrated to dryness. 
The residue was recrystailized from ethyl acetate to give the corresponding HCf salt as 
white crystals, mp 148-1 50° C. 

15 The rest of the reaction mixture was quenched with an excess o1 dry ice at 

-78°C and the -78*^C bath was removed. After 30 minutes, tic showed that no staning 
material was left, and the mixture was quenched with water and . extracted vyith ethyl 
acetate. The organic layer was washec v/itn brine, dried and concentrated to give ar. 
off-white solid (0.550 g). The solid was recrystailized from 2-propanDl to give t.":e 

20 second title compound as white crystals mp 228-230°C. 

EXAN'=^LE 9 

4*f4-fButvl-ethvl-amino^2.5-Gimetnvi-Dvrrolof2.3-d]pvrimidin-7-vi1-3.5-dime:nvt- 
benzoic acid methyl ester 

A mixture of 4-[4-(butyl-ethyl-arr.tnc}-2 5-Gimethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-3.5- 

25 dimethyl-benzoic acid (0.230g, 0.553 r-.r^.o } n 40 ml of 1 N HCl and methanol was 
heated at reflux for 3 hours (tic sncv/ez r y. t $:2ning materials were consumed; Tr r 
mixture was concentrated to aryr.ess "^e -es r-e v/as diluted with water and extractec 
with ethyl acetate. The organic lave- .-.is-^ec v;:tn saturated sodiu.m DicarDcna:e 
brine, dried and concentrated to g >e ""r e r::^mpound as a light brown c;l Tr.e z 

30 vyas purified through silica gel cciw-r-- rnrc.-r.atography using 5% etnyl ace-ate r 
hexane as an eluent to give a golden c ■ T-e rc-esponding HCl salt was preoarsc a= 
an off-white solid, mp 58-60^ C. 



wo 94/13676 



PCT/US93/10715 



-29- 
EXAMPLE 10 

r4-fButvl-ethvl-amino)-2.5-dimethvl'Pvrrolof2.3-d1pvrimidin-7-vl1-3.5-d 
methanol 

A solution of 4-[4-(butyl-ethyl-amino)-2.5-dimethyl-pyrroIo[2,3-d]pyrinnidin-7-yl]- 
5 3,5-dimethyl-ben2aldehyde (0.100 g, 0.254 mmol) in 1 m! MeOH was treated with 
sodium borohydride (0.030 g, 0793 mmol) and stirred at room temperature lor 20 
. minutes. The mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was washed with brine, dried and concentrated to dryness to give a clear 
oil. The oil was purified through silica gel column chromatography to give the title 
10 compound (0.092 g. 92% yield) as a white soiid. mp 93-95°C. 

EXAMPLE 1 1 

Butvl'ethvl'f7-f4-fluoromethvl-2,6'dimethvl-Dhenvn-2.5-dimethvl-7H-Dvrroio;2 3- 

d1pvrimidin-4-vn -amine 

A solution of {4-(4-(butyi-ethyl-amino)-2,5-dimethyl-pyrrolo[2,3-d]pyrimidin-7-y|i- 

15 3,6-dimethylphenyl}-methanol (0.071 g. 0.186 mmol) in 2 ml anhydrous m.ethylene 
chloride was cooled to -78°C and treated v;ith dimethyiaminosulfur trifluoride (0.0c3g 
0.390 mmol) and stirred at room temperature for 1 hour. The mixture was quer.cne: 
with water and extracted with chloroform. The organic layer was washed with orme 
dried, and concentrated to give an oil v^hich was purified through silica gel using 2': 

20 methanol/chloroform as eluent to give the title compound as an off-white solid, mo '5? 
165°C. 

EXAMPLE 12 

Butvl-ethvl-r7-f4-methoxvmethv!>2 6'G!me^hvl-phenvn-2.5-dimet hvl-7H-pvrro!c '1 :• 

dlpvrimidin-4-vl1-amine 
25 A solution of {4-[4-(butyi-ethy!-anranD;-2.5-cimethy!-pyrrolo[2.3-d]pynmidin-7- . 

3.5-dimethylphenyi}-methanol (0.1 CO g. C.253 mmcl) in 1 ml of dry tetrahydrofuran v.di 

treated with sodium hydride (O.Or.c g. 0 2c? mmol. 60% in oil). After stirring fc: " . 

minutes, an excess of methyl iodiae v.'^s aicec Tne mixture was quenched witr. ;va:^ 

and extracted with ethyl acetate. Tre organic layer was washeo with brine, dr.ea e.- : 
30 concentrated to give an oil. The o;. was 2-: :-ed :nroucn sil:ca gel column using ' :■ 

ethyl acetate in hexane as eluent tc give C 33: g ;73%j of tne title compouna as a v.r. •-: 

glass form. 
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EXAMPLE 13 

[7'(4'aminomethvl'2.6-dimethvl'PhenvlU2.5-dimethvl-7H-pvrrolor2.3'd 
vn-butvl-elhyl-amine 

A solution of 4-[4-(butyl-ethy!-amino)-2.5-dimethyl-pyiTolo[2.3'd]pyrimidin-7-yll- 
5 3,5-dimethyl-ben2aldehyde {0.200 g, 0.528 mmol) in 2 ml of methanol was treated with 
sodium cyanoborohydride (0.023 g. 0.37 mmol), ammonium acetate (0.407 g. 5.28 
mmol) and sodium sulfate. After stirring for 1 hour, the mixture was concentrated to 
remove methanol and the residue was dissolved in water, saturated sodium bicarbonate 
and extracted with ethyl acetate. The organic layer was washed with brine, dried anc 
10 concentrated to give an oil. The oil was purified through silica gel column using ICS 
methanol in chloroform as eluent to give the title compound as a clear cil Tne 
corresponding di-HCI salt was prepared as a v;hite solid, mp 158-1 60^ C. 

EXAMPLE 14 

Butvl-ethvl-f7*(4-methoxvethvl-2.6-dimethvl-phenvl)-2.5-dimethvl-7H-Dvrrolof2.3' 
15 d1pvrimidln-4-vn-amine 

The title compound was prepared starting from the 1-{4-[4-(buiyl-ethy!-amino;- 
2,5-dimethyl-pyrrolo[2,3-d]pyrimidin-7-yl]-3,5-dimethyl-phenyl}-ethanol.sodiumhyGr.ce 
and methyl iodide and employing the procedure of Example 12. 

The NMR data of the compounds prepared by the methods of Examples 3 tc 
20 15 as well as other compounds prepared by these methods are listed in the fciio^v -; 
Table. 

Table I 
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Example 




PA' 




5 


8 


Me 


H 


0.93(t,3H), 1.23(t,3H), 1 .25-1 .40(m,2H). 
1.55-1.60(m,2H). 1.95(s,6H), 2.42(s,3H). 
2.45(s,3H). 3.58(m,2H), 3.64(q,2H), 




8 


Me 


COOH 


0.95(t,3H). 1.27(t,3H). 1 .3-1 .45(m.2H), 1.5- 
1.8(m,2H), 1.96(s,6H), 2.43(s,3H), 
2.56{S.3H). 3.65(t.2H). 3.72(q,2H), 


10 




Me 


CHO 


0.92(t,3H), 1,23(t,3H), 1 .25-1 .40(m,2H). 
1 .55-1 .70(m,2H). 2.03(s,6H), 2.42(3,3H). | 
2.43(S,3H). 3.58{m,2H), 3.64(q,2H), 
6.54(s,lH). 7.65(s,2H), 9.99(s,1H) 




10 


Me 


CHjOH 


0.92(t,3H). 1.22{t,3H), 1 .25-1 .40(m,2H). 
1.55-1.70(m,2H). 1.94(s,6H), 2.41 (s,3H), 
2.45(s.3H). 3.58(t,2H). 3.65(q,2H), 
4.55(s,2H), 6.54(s,1H), 7.09(s,2H) 


15 




Me 


CH(Me)(OH) 


0.91 {t,3H), 1.21(t,3H), 1.2-1.4(m.2H), 
1,44(d,3H). 1.5-1.7(m.2H), 1.91(s.6H). 
2.39(s,3H), 2.42(S,3H), 3.57{t,2H), 
3.64(q.2H), 4.75(q,1H), 5.53{s,1H), 

/.il(S.inj, /.lo(S,inj 


20 


9 


Me 


COOMe 


0.92(t,3H). 1.23(t,3H), 1 .25-1 .30(m.2H). 1.5- 
1.7(m,2H), 1.99(s,6H). 2.41 (s,3H). 
2.43(s,3H). 3.58(t,2H), 3.64(q.2H). : 

'^Ci/e''^W\ ^^^^'^/c1W^ TR1/c9M'i i. 




11 


Me 




0 90(t,3H). 1.20(t,3H), 1 .24-1 .40(m,2Hl. 1.5- i 

1 7(m.2H), 1.95(S,6H). 2.38(s,3H) 

2 421S.3H). 3.54(t.2H). 3.52(q,2H)-. 4,30(d. \ 
2.-i;. 6.50(S,1H). 7.10{s,2H) j: 


25 


13 


Me 


CH,NHj 


0 90(t.3H). 1 .20(t.3H), 1 .2-1 .4(m.2H). 1 .5- | 

1 7(m.2H). 1.93(s,6H), 2.40(s,3H) | 

2 42.S.3H). 3.54{t,2H), 3.62(q,2H). j 

3 =2ts,2H). 6.52{S,1H), 7.10(s,2H) i; 


30 




Me 


CONHMe i 0 5-;.:t.3H). 1.2-1. 4(m.5H), 1.4-1. 6{m,2H}. 

: H,s.5rlj. 2.43(S,3H). 2.75(s,1 .SH). 
■ 2 =2!S.'..5H), 3.24(s.1H), 3.5-3,8(m.4H). 
5 3 --11. 7.22(S,1H), 7,48(S„1Hi 






Me 


OH 


:?:.3H;. 1,20(t,3H). 1 .2-1 .4(m.2H), 1.5- 
• 7(r:.2Hj. 1.75(S,6H). 2.379s,3.'-:;. 
2 :2:s.3H). 3.58(t.2H). 3.65(a,2H: 
5 2f s 2-ii. 6.50(s,1H; 
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PvamDifi 


R2' 


R4' 


NMR (CDCI3) 6 (ppm) 




Me 


1 


0.92(t,3H), 1.22(t,3H), 1.2-1 .35(m,2H). 1.5- 
1.7(m,2H). 1.89{s,6H), 2.40(s.3H), 
2.44(s,3H), 3.57(t.2H), 3.64(q,2H), 
6.50(s.1H), 7.48(s.2H) 




Me 


Et 


0.93(t,3H), 1.25(m,6H), 1 .2-1 .4(m,2H). 1.55- i 
1.60(m.2H), 1.92(s.6H), 2.41 (s.3H), ; 
2.46(s,3H), 2.63(q.2H), 3.57(t.2H), ' 
3.64(q,2H), 6.55(s.lH), 6.95(S,2H) 


14 


Me 


CH(Me)(OMe) 


0.88(t,3H), 1.18(t.3H), 1.2-1 .4(m,2H), 
1.38(d.3H), 1.5-1.7(m.2H). 1.90(s,5H), 
2.36(s,3H), 2.40(s.3H), 3.24(s.3H), 3.4- 
3.65(m,4H). 4.20(q.1H), 6.50(s.1H). i 
7.00(s.2H) :| 


12 


Me 


CHjOMe 


0.92(t,3H), 1 .22(t,3H), 1 .2-1 .4(m,2H), 1 .5- 
; 1.65(m.2H). 1.94(s5H), 2.41 {s.3H), .| 
2.44(s.3H), 3.42(S,3H), 3.45-3.52(m.4H). ; 
4.42(s,2H}, 6.53(s.1H), 7.10(s,2H) 




Me 


C(Me)2(0H) 


0.92(t.3H), 1.22(t,3H), 1.25-1 .40(m,2H), 1.5- 
1.7(m.2H), 1.58(s,6H), 1.95(s.6H), 
2.40(s.3H), 2.45(S.3H). 3.5-3.7(m,4H), 
6.54(s,1H), 7.23(s,2H) 



10 



15 



20 



25 




30 


NR.R2 


R2' 1 F.. 


H NMR (CDCI3) 6 (ppm) 




NHCH(Et)j 


Me 




0.98(t.6H), 1.5-1.8(m.4H;. 1 .97(s.6h- 
2 CA^s.SH). 2.45(S.3H). 4.34(m.lH.. 
- 8'(d.lH). 6.44(S.1H;. 7 ••7.2in 3- 
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NHCH(Et)j 


Me 


CHO 


0.98(t,6H), 1.5-1.8(m,4H), 2.06(s,5H), 
2.43(s.3H). 2.46(s.3H). 4.31(m,1H;., 
4.83{d,1H), 6.43(S,1H), 7.65(s,1H). 
9.99(s.1H) 


5 


NHCH{Et)(CHjOMe) 


Me 


H 


1.01(t,3H), 1.4-1.6(m,2H), 1.95(s,6H), 
2.42(s.3H), 2.44(s,3H). 3.40(s,3H). 
3.55(2 sets of ABq,2H), 4.48(m,1H), 
5.26(d.lH,NH), 6.43(s,1H), 7.0- 
7.2(m,3H) 








EXAMPLE 15 


10 


The following compounds of above formula A (Example 14) were prepared b\ 


procedures analogous to those in 


Examples 8 to 13. 




R2' 


R4' 


•H NMR (CDCIj) 6 (ppm) 


15 


H 


Me 


0.95(t,3H), 1.23(t,3H), 1 .2-l'.4(m,2H), 
1.55-1.77(m,2H), 2.08(s,3H), 
2.38(S.3H), 2.44(s.3H), j 
2.50(s,3H)3.59(t,2H), 3.66(q.2H), j 
6 7l(wsim 7 0-7 2(m3H) 


20 


CHO 


Me 

i 


0.95(t.3H), 1.26(t,3H), 1.25- !' 
1.45(m,2H), 1.6-1. 8(m.2H). 
2.05(S.3H). 2.438(s,3H), 2.443(s.3H), f 
2.448(S,3H), 3.5-3.8(m.4H), 6.7(s,1H) 1^ 
7.39{d,1H), 7.68((d,1H). 9.33(s.1H) 


CHjOH 


Me 


0.95{t,3H), 1.27(t,3H), 1.25- i- 

1.45(m,2H). 1.6-1. 75(m.2H). 

1 .95(S,3H), 2.41 (S,3H), 2.43{s.3H). i 

2 44(s.3H), 3.5-3.8(m,4H). 

4 15(m.2H), 6.6(s.1H), 7.n(s.1H;:. 

7 25(S.1H) 


25 


CH/ 


Me 




D 96(t.3H), 1.28(t,3H). 1.25- 1: 

1 i5(m,2H), 1.6-1 .8(m.2H), \ 
95(5. 3H), 2.41 (S,3H), 2.43(S.3H). j 

2 ~6is.3H), 3.5-3.8{m,4H). 5.01(2 s€!s \ 
0'. A3q.2H). 6.63(s,1H). 7.15(s.1H) i 
7 25i;s.1H) . 


30 


CH(Me)(OH) 


Me 




•:• r5.;t 3H), 1.27(t.3H;, 1.25- ! 
• c09m.2H). 1.43(d.3H). 1.5- 

5 m 2H), 1.93(s.3H). 2.42(s.6h; 
2 -if ;s.3H), 3.4-3.8(m.4H;. 

;7;a.2H). 5.l0(s.1H). 6.52(s.1H-: 
' IH). 7.35(S.1H'. 
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R2' 


R4'. 


'H NMR (CDCg 6 (ppm) 


5 


1 


Me 


0.95(t,3H), 1.27(t,3H), 1.25- 
1.45(m.2H), 1.6-1 .8(m.2H), 
1.97(S.3H), 2.34(S,3H). 2.46(s,3H), 
2.50(s.3H), 3.5-3.8(m,4H), 6.58{s,1H), 
7.10(S.1H). 7.52(S.1H) 




CI 


Me 


0.95(t,3H), 1.25(t.3H), 1.25- 
1.45(nn,2H), 1.6-1.8(m,2H), 
1.97(s,3H), 2.36(s.3H), 2.44(s,3H;. j 
2.48(s.3H), 3.5-3.8(m,4H), 6.61 (s,1H), ! 
7.04(S.1H), 7.19(S.1H) 


10 


C(Me),(OH) 


Me 


0.94(t.3H), 1.18(s.3H). 1.25(t,3H). ' 
1. 25-1. 5(m.2H), 1.55(s,3H), 1.6- 
1.8(m.2H), 1.69(s.3H}, 2.38(s.3H). 
2.42(s,3H), 2.43(s,3H), 3.5-3.8(m,4H), i 
4.13(brs,1H), 6.57(s,1H), 7.04{s,1H), : 
7.39(s,1H) ; 


15 


CHjNHj 


Me 


0.95(t,3H), 1.26(t.3H), 1 .3-1 .5(m,2H), ' 
1.6-1.8(M,2H). 1.85(s,3H), \ 
2.28(S<3H). 2.38(s,5H). 3.28{q,2H), ! 
3.5-3.8(m,4H), 6.58(s.1H), 6.93(s.1H), i 
6.99(s.1H) 


20 


CHjOMe 


Me 


0.95(t.3H), 1.26(t.3H), 1.25- i 
1.45(m,2H), 1.5-1. 8(m,2H), ii 
1.92(s,3H), 2.38(s.3H). 2.44(s,3H;.. 
2.46(s.3H), 3.25(s.3H), 3.61(1.2;-:) 
3.6S(q.2H), 4.04(ABq,2H), 6.62(s.lH, 
7.05(5,1 H), 7.22{S,1H) .j 


25 


Et 


Me 


0.95(t,3H), 1.04(1.3H), 1.26(t,3H), 
1.25-1.45(m.2H), 1.90(s,3H). 2.15- •. 
2.35(nn,2H). 2.37(s,3H). 2.44(s,3H). i 
2 47(s.3H), 3.63(m.2H). 3.67(q,2H; * 
6 57(s.1H), 6.98(s,1H). 7.01(5. 1H) 


3d 


CH(Me)(OMe) 


Me 


0 =5(1 3H), 1.2-1.4(m.6H), 1.25- 

1 u5(m.2H). 1.5-1.8(m.2H), 

•. =1(S.3H). 2.41 (S.3H), 2.43(s,3H:-. 

2 -i-iis.SH), 3.14(s,3H). 3.5- 

3 75(nn,4H). 3.81 (q.lH), 6.54(s.lH-: 
7 05IS.1H), 7.25(S.1H) 
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Example 16 

A. The following compounds were prepared by the procedures anaiogous 
to those in Examples 8 to. 13 starting from n-BuU with 4-chioro-2.5-dimethyi-7-(2,6- 
dimethyl-4-bromo- or 2,4-dimethyl-6-bromo-phenyl)-7H-pyrrolo-[2.3-d]pyrimidine. 
5 followed by quenching with an appropriate electrophile compound. 

C! 



10 




15 







'H NMR (CDCI3) d (ppm) 
— \ i 


Me 


Et 


1.25(t,3H). 1.89{s,6H), 2.50{s.3H). 
2.63(s,3H), 2.62(m.2H), 6.78(s,1H;. 
6.99{s,2H) 


Me 


OH 


1.79(s,6H), 2.50(s.3H), 2.74(s.3H). 
6.36(S.2H). 6.80(S,1H), 8.60(s.1Hi 


Me 


C(Mej)(OH) 


1.60(S,6H), 1.93(S,6H), 2.50(s.3H) i 
2.53(s,3H), 6.78(s,1H), 7.23!s 1H: ' 


CHjF 


Me 


1.92(s,3H). 2.43(s,3H), 2.52(s.3H; \ 
2.53{S,3H). 4.87(ABq,1H), 
5.11(ABq,lH), 6.87(S,1H), 7.25(s.1r;; ■ 
7.27(s,1H) 


Et 


Me 


1.01(t,3H). 1.87(s,3H). 2.20(q,2H;. 
2.38(S,3H), 2.53(S,3H). 2.65(S.3H) 
6.81(S.1H), 7.01(S,1H), 7.04(5. IK) 


C{Mej){OH) 


Me ' '; 1.25(S.3H), 1.43(s.3H), 1.6S(s.3Hi 
2 40(s;3H). 2.52(S.3H). 2.52i3.3K: 
; 6.83{S,1H). 7.07(s,1H). 7,^5(5. 1H: 


H 


Me i 2.04(s,3H), 2.40(s,3H). 2.51 (S.3H; 

1 2.67(s.3H). 6.92(S.1H). 7.13!S,2:- 
;7.18(S.1H) 



20 



25 



30 
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R*' 


'H NMR (CDCI3) 6 (ppm) 


CHO 


Me 


2.00(s.3H), 2.47(s.3H), 2.54(s,3H), 
2.63(s.3H). 6.92{s.1H), 7,45(m,1H), 
7.70(m,1H), 9.39(s,1H) 


CHjOH 


Me 


1.88(s,3H). 2.36(s.3H), 2.50(s,3H). 
2.57(s,3H). 3.55{brs,1H), 4.05- 
4.25(m.2H). 6.84(s.1H), 7.08(s,1H;i, 
7.25(S,1H) 



B. . The following compounds were prepared starting witii the appropriate 
1 0 amine and the appropriate 4-chioro-2,5-dimethyl-7-(substituted phenyl)-7H-pyrrolo [2,3- 
d]pyrimidine (compounds listed in the table above under 16A or other related 
compounds) in DMSO and employing the general procedure of Example 5. 



15 I X) 



20 





NR,Rj 






[1 

■'H NMR (CDCI3) 6 (ppm) ! 


25 


NH-(S)- 

CH{Et)(CH20H) 


Me 


Et 


1.07(t,3H), 1.23(t,3H), 1.45- i 
1 .56(m,2H). 1 .90(s,3H), 1 .91 (s,3H), 
2.43(s.3H), 2.45(S,3H). 2.60(q,2H). 1, 
3.65(m,lH). 3.83(m,1H), 4.00(m.1H). :■ 
5.l7(d.1H), 6.49(3,1 H). 6.95(s.2h; 


30 


NH-{S)- 

CH(Et)(CH20H) 


Et 


^•e • ' -..OOlt.SH). 1,07(t.3H), 1.6-1. e5(n.2H), : 
i l.33(s,3H), 2.15-2.30(m,2H), ■ 
1 2.32(S.3H). 2.42{S,3H). 2.48(s.3H). . j 
! 3.6-3.9(m,2H), 3.92- ! 
1 4.l0(m,1 H).5.25(d,1 H), 6.5(s,1 H), ; 
' 5.S4(S.1H). 7.0(S.1H) 
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NR,Rj 


R; I P'^' 


'H NMR (CDCU) 6 (ppm) j 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


CMejOH 


1 .08(t,3H), 1 .58(S,6H), 1 .6-1 .9(m,2H), ; 
1.94(S,3H), 1.95(S,3H), 2.46{s,3H), 
2,50(s,3H), 3.5-3.95(m.2H), 4.2(brs 
,1H). 5.28(brs.lH), 6.53{s,1H). 
7.24(s,2H) 


NH-(S)- 


C(OH)(Mej) 


Me 


1.11(t,3H), 1.24(s,3H), 1.5-1 .9(m.2H), 
i;50(s.0.5x3H). 1.53(0.5x3H), 
1.71(s,3H). 2.39{s,3H), 2.43(s.3H), 
2.48(s,3H), 3.16(brs.0.5H), 
3.29(brs,0.5H), 3.5-3.95(m,2H). 3.95- 1 
4.lO(m,1H), 5.2-5. 3(m,1H), 6.54(s,i;-i), • 
7.05(s,lH), 7.40(S.0.5H), 7.43(5,0.5H) ' 


NH-(S)- 

CH(Et){CHjOH) 


H 


Me 


1 .10(t,3H), 1 .5-1 .9(m,2H), 2.05(s.3H). ! 
2.37{s,3H), 2.48(s,6H), 3.6-3.9(m,2H), 
3.9-4.1 (m.lH). 5.23(d,1H). 5.64(s,lH). ; 
7.0-7.2(m.2H) ■! 


NH-{S)- 

CH(Et)(CHjOH) 


CHO 


M9 


1.09(t,3H), 1.55-1 .90(m,2H), jj 
2.02(S,3H), 2.42(S,6H), 2.47(s.3H), 'j 
3.6-3.9(m,2H), 4.0-4.1 5(m.1H), 
5.27{t,1H), 6.62(S,1H), 7.39(s.1H), 
7.55{S,1H). 9.36(s.1H) 


NH-(S)- 

CH(Et)(CH,OH) 


CHjOH 


Me 

i 
1 


both diastereoisomers were 
separated by column 
chromatography and showed 
identical spectra. 1.11(t.3H), 1.55- 
1.90(m.2H), 1.95(s.3H), 2.40{s.3H). 
2.43(3, 3H), 2.49(s.3H), 3.5- 
1 3.95{m.2H), 4.0-4.3(m,2H), 
1 4.4(Drs. 1 n). o.oLHu.in). D.o/^5.in. 
' 7 niS.IH), 7.27(s,1H) 


NH-(S)- 

CH(Et)(CHjOH) 


CH,F 


1 Me 


1.n(t,3H), 1.5-1.85(m,2H), 1.94(s.3H; 

2.41 (S,3H), 2.45(S.3H), 2.47(S.3H) 
1 3.5-3.9(m.2H), 4.0-4.2(m.1 H). 4.75- 
1 5.25(m.2H). 5.24(m.1H), 6.58(s,1H}. 
' 7.:e{s.1H). 7.24(s.1H) 








s "7 



10 



15 



20 



25 



30 



The following compounds were crepa.-c cy the procedures ana.cgous :c : 
in Examples 8 to 13 starting from an excess n-Bub with 4.substi:uted amin.:.2 •: 
dimethy|.7-(2.4,6-tri-substltuted-Dhenyi,.7M.oy.'ro:o.;2.3-c]pyrimidin5. followec =. 

quenching with an appropriate elec:.'c=n.:5 
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5 



15 



NR,R, 


r; 




'H NMR (CDCI3) 6 ' 


NH-{S)- 

CH(Et)(CHjOH) 


CHjCHjOH 


Me 


1.11(t.3H), 1.5-1.9(m.2H). 1.84(s.3H), j 
2.37(s,3H), 2.45(s.3H), 2.48(s,3r::i. j 
2.45-2.65(m.2H), 3.6-3.95(m,4H). 
4.15(m,1H). 5.28(d,lH). 6.54(s,1H), 
7.02(s,1H), 7.09(s,1H) 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


CHO 


1.08(t,3H), 1.5-1 .8(m,2H), 2.02(s,5H), 
2.42(S.3H), 2.46(s,3H), 3.6- 
3.9(m,2H), 4.0(brs.1H), 5.20(d,1H). 
6.49(S,1H), 7.65(S,2H), 9.98(s.1H; 


NH-(S)- 

CH(Et){CH20H) 


Me 


1 


1.06(t,3H), 1.6-1.9(nn,2H). 1 .88is.6H;. ' 
2.42(S,3H), 2.44(S.3H), 3.6- 
3.9(m,2H), 4.08(Drs,lH), 5.20(d.l.-; 
6.45(S,1H), 7.48(S.2H) 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


CH,OH 


1.08(t,3H), 1.6-1 .85(nn.2H), ]; 
1.93(S.6H). 2.45(s,6H). 3.5- % 
3.95(m,2H), 4.10{brs,1H), 4.50(s.2H), Ij 
5.24(brs,1H). 6.50(5,1 H), 7,11(s.2H) \ 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


C(Me)- 

(C=CH.:- 


1.08(t.3H), 1.5-1.8(m,2H). 1.94(s.6H). j| 
2.13(s,3H). 2.44(s.3H). 2.45(s,3h-; 
3.55-3.90(m,2H). 4.00{brs,1 H). 
5.07(s,1H), 5.20(d,1H), 5.35{s.1H. 
6.50(5,1 H), 7.21 (s,2H) 



20 EXA.MFLE :-8 

4-sec-Butoxv-1-(2,5.6-trime!hvlcnenvl-7-f2.4.6-trimethvl-Dhenvl)-7H-Dvrrolc:2 3- 

dlDvrimidine 

Sodium hydride (0.1 14g, 4 77'-irric' 50^b in oil) was washed with hexahe :ne- 
treated with 2-butanol (1.18g. 15.90 r-mcl^ After 20 minutes, a mixture of 4-cn:crc- 

25 2,5,6-trimethyl-7-(2.4,6-trimethyfpnen/r>.7--cyrrcio[2.3-d]pyrimidlne(0.500g,l.59rr..-r.c 
in 5 ml of anhydrous tetrahydrofuran .-.as £,-ec to :he reaction mixture and stirreo :c' 
2 hours. The mixture was concentra:?- C7ness. dissolved in ethyl aceiate ^" 
water. The organic layer was separatee .-.isned with brine, dried, and concenira:e: 
to give a clear oil. The oil ^es.c-e v.as curified through siiica ge! cor-'r- 

30 chromatography using 20% ethy: 2:^:^- -e-ane as eluent to give a ciearo.! ^vn.:- 
crystallized under high vacuo :c g-.r I -^i: ; SO 5-=) of an off-v^hlte solid Tne s: r. 
was recrystailized from i-propanc; :c ; .r cr/stals. mp 173-ISO^C. 
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EXAMPLE 19 

The following compounds were prepared starting with the apprcprlaie al=oho! 
or thiol and 4-chloro-2,5,6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3- 
dlpyrimidine or 4-chloro-2.5-dimethyl-7-(2.4,6-trimethyIphenyl)-7H-pyrrolo[2,3- 
5 d]pyrimidine and employing the general procedure of Example 18. 

3 



10 




15 



B 








— ■ 1 

■H NMR (CDCI3} 6 (ppm) ii 


OCHEtj . 


Me 


Me 


Me 


0.99(t,6H). 1.74(m,4H), 1.84(s.6r:. 
1.92(s;3H), 2.34(s,3H), 2.37(s,3h; 
2.48(S,3H), 5.34(m,1H), 6.98(s.2r. 


OCHMej 


Me 


Me 


Me 


1.41.(d.5H), 1.82(s,6H), 1.91(s,3-- 
2.33(s,3H), 2.36(S,3H). 2.48(s.3H 
5.55(m.lHj, 6.98(s,2H) 


OCH(Me)(Et) 


Me 


Me 


Me 

t ' 


1,02(t,3H), 1.28(d,3H), 1.65- 
1.80(m.2H), 1.83(s,6H), 1.92(s.3:^. 
2.33(S,3H), 2.37(s,3H), 2.48(5.3:-:. 
5.38{m,1H), 6.98{s,2H) . 


OCH(Et)(n-Pr) 


Me 1 : 

! 

i ' 


0.94(t,3H), 0.97(t,3H), 1.33- 
l.60(m,2H), 1.6-1 .8(m.4K:. 
i.82(s,5H), 1.90(s.3H). 2.32is.2r 
2.35(S,3K). 2.46(s,3H). 5.95(S.2- 


OCH(Et)(n-Bu) 


Me 

1 


M? ' Me 

1 

I 


0.90(t,3H), 0.99(t,3H), 1 .3- 1 Sirr, ■;- 
1 1.6-1. 8(m,4H), 1.832(s.3:Hi 
I 1.837(s.3H). 1.92(s.3H). 2.34(s.2- 
1 2.36(s,3H). 2.48(s.3H). 5.39in : - 
• 6.98(s.2H) 



20 



25 



30 
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5 



10 



15 



B 






Re 


'H NMR (CDCI3) 6 (ppm) j 


OCH(Et){n-pentyl) 


Me 


Me 


Me 


0.88(t,3H), 0.98(t,3H). 1 .4-1 .6(m,6H), I 
1.6-1.8(m,4H), 1.82{s,6H), 1.90(s.3H), 
2.32(s,3H). 2.36(s,3H). 2.47(s,3H). 
5.40(m,1H), 6.96(s,2H) 


OCH(Et)(n-hexyl) 


Me 


Me 


Me 


0.85(t,3H), 0.97(t,3H), 1.20- 
1.50(m,8H), 1.6-1.8{m,4H), 
1.82(s,6H). 1.90(s,3H), 2.32{s.3H), 
2.35(S,3H), 2.46{s,3H). 5.37(m,1H;, 


0CH(n-Pr)3 


Me 


Me 


Me 


0.94(t.3H). 1.4-1 .6(m,4H), 1.6- 
1.8(nn,4H), 1.83(s,6H). 1.91(s,3H) I' 
d.oo\S,cn), 00(0, on), ^.ho^s. on). !■ 
5.50{m,1H), 6.97(s,2H) j; 


OCH(Et){CHjOMe) 


Me 


Me 


Me 


1 .03{t,3H), 1 .82(s,3H), 1 .83(s.3H). • 
1 .91 (s,3H), 2.33(s,3H), 2.37(s,3H), 
2.47{s,3H), 3.43{s,3H). 3.68(m.2H). ; 
o.55(nri,1rl), D.y^(s,^n} 


OCHEt, 


Me 


Me 


H 


0.99(t,6H). 1.63(m.4H), 1.92(s,6H). j; 
2.32(S,3H), 2.41 (s,3H). 2,50(s.3r;). f 
5.35(m,1H), 6.52(s.1H), 6.96{s.2H) • 


0CH(Et)(CH20Me) 


Me 


Me . 


H 


1.00(t,3H). 1.6-1.8(m.2H), 1.86(s.3H), 
1 .87(s,3H), 2.28(S.3H), 2.40(s.3Hi. ; 
2.489s,3H), 3.40(s,3H). 3.62(m.2:-;;, 
5.51(m,1H), 6.48(s,1H). 6.92(s.2H; 


0CHj-(S)-CH(NH2)(Et) 


Br 


Me 


H 


1.03{t,3H), 1.3-1.5(m.2H), 1.91(s£r:. 
2.42(S,3H). 2,51(S.3H) 4.13(m.1-, 
4.26(m,1H). 4.44(m.".Hj. 5.52is,'- 
7.29(s,2H)' 


S-CH(Me}-CH(OH)(Me) 


Br j Me 

1 
1 
1 


H 


1.25(d,3H), 1.41(d,3H}. 1.87(s.3Hi 
1.89(s,3H), 2.50(s.3H), 2.55(s.3H; 
4,1-4.3{m.2H), 6.53(S.1H), " 
6.65(brs,lH), 7.30(s.2H) 



EXAMPLE 20 

30 ^ 2.5.6-Tfimethvl-7'f2 ^ 6-tnnne!nvlDhenvri-7H-Dvrrolof2.5-dipvrinnidir€---:- 

carbonitrile 

A mixture of 4-chloro-2.5.6-tn-.et-y--7M.2.4.6-tnmsthy!-pnenyi-7h-pv^ 
d]pyrimidine (10.000 g. 31 .90 mmcl) ar.d cotassium cyanide (20.75 g. 31 9 rriTioi) ir. " 1 1 
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ml dimethylsulfoxide was heated at ISCC oil bath over weekend. The mixiure was 
diluted with water and extracted with ethyl acetate. The organic layer was washed with 
. brine, dried over magnesium sulfate, and concentrated to give 9.61 g (99%) of brown 
solid. The solid was recrystallized from i-propanol to give 6.34 g (55%) of the title 
5 compound as light golden crystals, mp 188-19000. NMR (CDCI3) 6 1.8(s.6H), 
2.07(s,3H). 2.36(s.3H). 2.50(s,3H). 2.65(s,3H), 7.00(s.2H). 

B. 2-Methvl-1-r2.5.6-trimethvl-7-(2.4.6-trimethvl-Dhenvl)-7H-Dvrrolof2.3- 

dlDvrimidin-4-yl]-butan-1 -one 

To a solution of sec-butyl magnesium chloride (1.5 ml, 3.0 mmol, 2 M in diethyl 

10 ether) in 24 ml of dry tetrahydrofuran was added 2,5,6-trimethyl-7-(2,4,6-trimethyl- 
phenyl)-7H-pyrrolo[2,3-d]pyrimidine-4-carbonitrile (0.814 g. 2.57 mmol) at room 
temperature and stirred for 5 hours. The mixture was quenched with 5 ml of 2N HCi, 
neutralized with saturated sodium bicarbonate, extracted witVi ethyl acetate. The 
organic layer was dried and concentrated to give a yellow solid. The solid was purified 

15 through silica gel column chromatography using chloroform as eluent to give 0.884 g 
(90%) of the title compound as yellow crystals, mp 133-135°C. 

EXAMPLE 21 

f2.5.6-Trimethvl-7-f2.4.6-trimethvlDhenylV7H-Dvrrolo f2.3-dlDvrimidin-4-vl1-DroDan- 
1-one and l-l2.5.6-Trimethvl-7-f2.4.6-trimethvl-Dhg nvn-7H-Dvrrolof2.3-dlDvnmidin-4-v!l- 
20 pentan-1-one were prepared starting from 2.5.5-trimethyl-7.(2,4.5-trimethylphenyl)-7H- 
pyrrolo[2,3-d]pyrimidine-4-carbonitrile. and ethyl magnesium chloride and n-3'jL 
respectively, employing the generai procedure of Example 20B. 

EXAMPLE 22 

f2.5.S-TrimethYl-7-(2.4.6-trimethviohenYn-7H-pvrro lof2.3-d1pvrimiclin^-vll-DroDan- 

25 1^1 

Asolutionof2,5,6-trimethyl-7-(2.4 5-tr:met-'.ylphenyl)-7H-pyrrolo[2.3-d]pyrimidip- 
4-yl]-propan-l-one (0.300 g. 0.89 rr.--\ n 1C .-I of. methanol was treated vyith sodiu.-r. 
borohydride (NaBHJ (0.169 c. 4^7 rr,~-~ - at room temperature and stirred for 
minutes. The mixture was quencnea .-.a-r a.nd extracted with etnyl acetate. T.-e 
30 organic layer was dried, and concentrat-r :c C've 0.291 g (95%) of the title compound 
as light yellow crystals. The crystals v.ere recrystallized from i-propanol to give light 
yellov/ crystals, mp 1 43-1 44 'C. 
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EXAMPLE 23 

The following compounds were prepared by reduction of the corresponding 
ketone derivative with NaBH^ by the procedure described in the Example 22: 

1- [2.5.6-Trimethyl-7-(2.4.6-trimethy!phenyI)-7H-pyrrolo[2.3-d]pyrimidin-4-yl]. 

5 pentan1-oI; and 

2- MethyM-[2,5,6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4- 
yl]-butan-ol. 

EXAMPLE 24 

The following compounds were prepared by reaction of the corresponding 

10 alcohol derivative with NaH. followed by reacting with alkyi iodide using the procedure 

analogous to that described in Example 12: 

4-(1-Methoxy-propyl)-2,5,6-trimethyi-7-(2.4.6-tnmethyiphenyl)-7H-pyrrolc;2.3- 

- d]pyrimidine; 

4-(1-Ethoxy-propyl)-2,5,6-:rimethyl-7-(2,4.6-trimethylphenyI)-7H-pyrrolo[2.3- 

15 d]pyrimidine; and 

4-(1-Methoxy-2-methyI-butyl)-2.5,6-trimethyl-7-{2,4.6-trimethylphenyl)-7H- 

pyrroio[2,3-d]pyrimidine. 

EXAMPLE 25 

[2.5.6'Trimethvl-7-f2.4.6-trimethv!onenvr)-7H-Dvrrolo[2.3-d1pvrimidin-4-vri-oen:a"- 

20 3:0! 

A solution of 1-[2,5.5-trime:hyl-7.(2.4.6-trimethylphenyl)-7h-pyrroic:2 I- 
d]pyrimidin-4-yi]-propan-1-one (0.220 g. 0.656 mmol) in 10 ml of dry THP was ireaiec 
with ethyl magnesium bromide (0.787 mmol. 0.39 ml. 2.0 m in THF) at 0°C and stirrec 
at room temperature for 1 hour. The mix:ure was quenched with diluted -C 
25 neutralized with aqueous NaOH and extracted with ethyl acetate. The organic layer 
dried and concentrated to give a yei;cv^ scii:: Tne solid was redcrystallized frorr. er- . 
ether/ethyl acetate to give off-vvhi:e cr/st2!s r-o 154-165-5 = C. 

EXA\r=,E 25 

[2.5.6-Trimethvl-7-(2.4.6-trimethv!0'^envi^--7H-Dvrrolcf2.3-dlDvrimidin ^-vil-hgv5'^^ 

30 o! 

The title compound was prepared by reacting 1-[2,5,6-trimeiny;-"- 
(2,4.6-trimethyiphenyl)-7H-pyrrolo[2.3-atpynnnicin.4.y|].propan-1-one with n-D-r-. 
magnesium chloride using tne orcreo-'e ^esr'oec i.n Examole 25. 
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EXAMPLE 27 

f1-Ethvl-1-f]UQro-DroDvn-2.5.6-trimethvl'7-f2.4.6-trimethvlphenvl)-7H-Dvr^^ 
diDvrimidine 

The title compound was prepared by reacting of 3-[2,5.6-trimethyl-7-(2.4.6- 
5 trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pentan-3-ot with dimethyiaminosultur 
trifluoride using the procedure described in Example 11. 

EXAMPLE 28 

f1-Ethvl-proDenvn-2.5.6-trimethvl-7'f2-4.6-trimethvlDhenvll-7H-Dvrrolof2.3- 
dipvrimidtne 

1 0 A mixture of 3-[2.5,6-trimethyl-7-(2.4,6-trimethyl-phenyl)-7H-pyrrolo[2.3- 

d]pynmidin-4-yl]-pentan-3-ol (0.041 g. 0.122 mmoi). concentrated sulfuric acid (0.055 
g, 0.56 mmoi) and acetic acid (0.136 g. 2.27 mmoi) was heated to reflux for l hour 
cooled, diluted with water, basified to pH 10 with 2 N NaOH and extracied vjwh ethy. 
acetate. The organic layer was washed with brine, dried and concentratea to dryness 

15 to give 43 mg of the title compound as a clear oil. The oil was purified througn silica 
gel column chromatography to give 40 mg of the title compound as a white solid, mp 
59-61 ^C. 

EXAr/?LE 29 

Compounds listed in the fo!lov.':nc Tacie II in which B is CH(OAc)(CHMeEtl a.nc 
20 amixtureoftwo isomers 4-(1-ethy|.b-ter.y:;-2. 5 6-mmethyi-7-(2.4.6-trimetny:pneny*.-"w. 
pyrrolo[2,3-d]pyrimidine and 4.(1-n-orcpy!-prcDenyl)-2.5.6-tnmethyi-7-(2 4.5-trimeinyi - 
phenyl)-7H-pyrrolo[2,3-d]pyrimidine [see Table II in which B is C( = CHEt)(Et) am 
C(=CHMe)(n-Pr)] were prepared by a oroceaure analogous to that described \r. 
Example 28. 

25 rv AV"LE 30 

(1-Ethvl-butvn-2.5.6-trime:hv!-- I ■:-t':'r^r.vichenvl)-7H-Dvrr olof2.3>C!Dvr:-n!Q r-r 
A mixture of two :5:r-e-s .5tnyl-buTenyl}-2.5.6-t^lm9tnv.--- 
(2.4.6-trimethyiphenyl).7H-pyrrol^l:2 2-2 -,' - ::!ne and 4-(1 -n-propyl-prooenyr-2.5 5- 
trimethyI-7-(2,4,6-trimethylphenyi;.7-^-c>"- :;2.3-Gjpyrimidine (67 mg. 0/:35 mmcij :r 
30 ethyl acetate (18 ml) and 10% Pd/C 33 r-i .vis nyarogenated at 50 osi to.- 15 ncjrs 
The mixture was filtered through ce. 're • vatea was washed v/ith orine. one- arz 
concentrated to give 119 mg : i : --^^ purified through sii:ca gei rc-u.-- 
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chromatography using 7% ethyl acetate in hexane as eluent to give 31 mg (45%) of the 
title compound as off-white crystals, mp 100-102°C. 

EXAMPLE 31 

f'2.5.6Trimethvl-7-f2.4.6'trlmethvlDhenvl)-7H-pvrrolof2.3-dlDvnm!din^-vn-DrG 
5 1-one oxime 

A mixture of 1-[-2,5,6-trimethyl-7-{2,4.6-trimethytphenyl)-7H-pyrrolo[2,3- 
d]pyrimidin-4-yl]-propan-1-one (0.598 g, 1.783 mmol). hydroxylamino hydrochloride 
(0.370 g, 5.35 mmol), sodium acetate (0.439 g, 5.35 mmol) in MeOH (30 ml) was stirred 
at room temperature for 24 hours. The mixture was concentrated to dryness. The 
10 residue was diluted with water and extracted with ethyl acetate. The organic layer was 
dried and concentrated to give 0.657 g of a white glass form. The glass form was 
purified through silica gel column chromatography to separated both E (white crystals, 
mp 162-1 64 °C. confirmed by X-ray structural analysis) and 2 (white crystals, mp 84- 
87°C) isomers and a mixture of £ and Z isomers (mp-150-190°C). 
15 EXAMPLE 32 

1-f2.5.6-Trimethvl-7'f2.4.6-trimethvlohenvl)-7H-pvrrolof2.3'dlPvrimidin-4-vi:- 
propylamine 

Hydrogenation of 1-[-2,5.6-Trimethy!-7-(2.4,6-trimethylphenyl)-7H-pyrroio[2.3- 
•d]pyrimidin-4-yl]-propan-1-one oxime with 10% Pd/C in MeOH using the genera 
20 procedure described in Example 28 resulted in the title compound. 

EXAMPLE 33 

f2,5.6-Trimethvl-7-f2.4.6-trimethvbhenvn-7H-pvrrolo[2.3-d1pvrimidin-4-vlme:hv!;- 
formamide 

A mixture of 2,5,6-trimethyl-7-(2.4 5-trimethylphenyl)-7H-pyrrolo[2.3- 
25 d]pyrimidine-4-carbonitrile (1.000 g. 3 29 mrr-ct) i :l Al/Ni alloy (1 .0 g) in 70% aqueo--. 
formic acid (10 ml) was stirred at roorr. temperaijre for 1 hour. The mixture was fi.terer 
through Celite, washed with 100 ml of '.vater and 100 ml of ethyl acetate. The orga.-^.ir 
layer was separated, dried and ccncsn:rated to give a light green oil. The oil was 
purified through silica gel column cnroT.aiczraony using 2% methanol in chiorofor.-r. as 
30 eluent to aive 0.960 g (86.5%) of tre i • ? cc^oound as an off-white soiid. Tne so : 
was recrystallized from ethyl acetaie :r give 2 : ch: yellow crystals, mp 202-204^ C 
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EXAMPLE 34 

N42,5.6-Trimethvl'7'f24.6-trimethvlphenvl)'7H-pvrrolof2,3-d]Dyrimidin^^^ 
acetamide 

A mixture of 2,5.6-trimethyl-7-(2,4,6-trimethy!phenyl)-7H-pyrroio[2,3- 
5 d]pyrimidine-4-carbonitrile (0.500 g, 1 .64 mmol) and 10% Pd/C (0.500 g) in ethanoi was 
hydrogenated at 55 psi for 5 hours. The mixture was filtered through celite and the 
filtrate was concentrated to give 0.500g (98.8%) of N-[2,5.6-trimethyl-7-(2.4.6- 
trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yimethyl)-amine. 

A mixture of N-[2,5,6-trimethyI-7-(2,4,6-trimethylphenyl)-7H-pyrrcio[2.3- 
10 d]pyrimidin-4-ylmethyl]-amine (0.200 g, 0.648 mmol), acetic anhydride (0.132 g. 1.3C 
mmol), triethylamine (0.132 g, 1.30 mmol) in anhydrous methylene chloride (1 mi) was 
stirred at room temperature for 1 hour. The mixture was quenched with water ana 
extracted with methylene chloride. The organic layer was separated, dned and 
concentrated to give 0.217 g (95.6%) of the title compound as a light tan solid. The 
15 solid was purified through silica gel column chromatography using 5% methanol in 
chloroform as eluent to give 0.200 g (88.1%) of the title compound as golden crystals, 
mp 140-143°C. 

The NMR data of the compounds which are described in the Examples 2C 
to 34 are listed in the following Table. 
20 Table II 



25 




30 
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15 



20 



25 



30 



B 


'H NMR (CDCIj) 6 (ppm) ! 


CO-(n-Bu) 


1 .00(t,3H), 1 .4-1 .6(m,2H). 1 .7-1 .9(m,2H), | 
1.83(s,6H), 2.06(s,3H), 2.34(s,3H), 2.35(s,3Hl, 
2.38(S,3H), 3.27(t,2H), 7.03(s,2H) | 


COEt 


1.25(t,3H), 1.81(s,6H), 2.04(s,3H). 2.32(s,3H), 
2.36{s,3H), 2.68(s,3H), 3.27(q,2H), 7.00(s.2H) 


uu-urnivie)(ttj 


1.9(m,1H). 1.83(s,6H), 2.05(s,3H), 2.30(s,3H). 
2.37(s,3H). 2.58(s,3H), 3.91(m.1H0, 7.03(s.2H) 


un(Un)(n-DU) 


U.yD(t,v3nj, 1 1 .ojm.Dnj, i.//(S,on;, i! 
1 .87(s,3H), 2.00(s,3H), 2.37(s,3H), 2.39(s.3H), | 
2.63(s.3H), 5.20(dd,1H), 7.02(s.2H) 




1 .87(s,3H). 2.00(s,3H). 2.37(s,3H), 2.39(5,3H). ■ 
2.63(s.3H). 4.97(d.1H). 5.15(nn,1H). 7.02(s,2r:) 


CH(OMe)(Et) 


1.02(t.3H). 1.82(s.3H), 1.83(s,3H), 2.01(s,3H), 
1.8-2.1(m,2H). 2.36(s,3H), 2.45(s,3H). ! 
2.569S.3H). 3.359s,3H0. 4.68(t,1H). 7.01 (S.2H) | 


CH(OEt)(Et) 


ij 

l'02{t.3H), 1.22(t.3H), 1.82(s,3H}, 1.83(s.3H). : 
1 .7-2.1 (m.2H). 2.36(s,3H), 2.46{s,3H). i 
2.65(s.3H). 3.49(nn,2H), 4.75(t,1H), 7.01 (s.2H) 


CH(OMe)(CHMeEl) 


0.68(d.1.8H).. 0.83(t.1.2H). 0.95(1,1 .8H). ii 
1.10(d.1.2H), 1.M,5(m.2H). 1 .9-2.2(m.1H): :i 
1 .3(3 sets of S.6H). 2.0(s.3H). 2.359s. 3H0. 
2.53(3. 3H0. 2.55(s.3H), 3.25(s.1 .8H). 
3.30(5.1 .2H). 4.42(d,0.6H). 4.5(d.0.4H). 
7.0(s2H) 


CH(OAc)(CHMeEt) 

1 

i 
1 

1 


0.7(c.1 5H). 0.85(t.1.5H), 0.94(t,1 .5H), 

Mfd.l 5H). 1.M.5(m,2H), 1 .81 (s.1 .5H). ! 

1 S3:s 3H). VS69S.1.5H). 2.0(s.3H), : 

2 22;s 1 5H). 2.24(s,1.5H). 2,2-2.4(m.0.5H;, || 
2:2:s3"^: 2.49(s,1.5H), 2.51(s,1.5H). ' 
2.5::s 3r-.: ■3.0-3. 2(m,0.5H). 6.12(m.1H). 
7C's2r; I* 


CFEt; 


C9C :c-: l.83(s,6H), 2.03(s,3H). 2.0- 

2 4-:;. 2.38(s.6H). 2.59(s,3H), 7.02(3.2-; 


CEt,(OH) 


C7';: fr :.79(s.6H). 2.02(s,3H). 2.0- 

2c r 4-:. 2.36(s,3H). 2.47(s.3H). 2.61(S.3.-; 

7 ?• s 2.-) 
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B 


■H NMR (CDCI3) 6 (ppm) 


C(Et)(n-Pr)(OH) 


0.71 {t.3H), 0.84(t.3H), 1 .4-1 .6(m.2H). 
1.80{s.3H), 1.81(S,3H). 2.04(s,3H), 1.9- 
2.2(m,4H), 2.38(s,3H), 2.49(s,3H), 2.63(s,3H), 
6.83(5,1 H), 7.03(S,2H) 


CH(Et)(NH-n-Pr) 


0.87(t.3H), 0.90(t.3H), 1 .5-1 .7(m,2H). 
1.80(s,3H), 1.83(s,3H), 2.00(s,3H). 1.9- 
2.2(m,2H), 2.36(s,3H), 2.41(s,3H), 2.42(s,3H;-, 
2.3-2.5(m,1H), 2.7-2.9(m,1 H), 4.48(nn.1H), 
7.019s,2H). 7.15(5, IH), , 


=NOH)(Et) 


1.0-1.2(m,3H), 1.79(S,1.5H), 1.80(s.1.5H), 
1 og/s 1 5H^ 2 00(s 1 5H) 2 22(s,3H0. 
2.35(s,3H), 2.65(5,1 .5H), 2.68(s.1 .SH) i 
2.7(q,1H), 2.99{q,1H), 6.93(s,2H). 9.05(brs.1H) 


CH(Et)(NH2) 


1.04(t.3H), 1.79(S,3H). 1.85(s.3H). 1.7- | 
5 n/m ?Hl 1 99fs 3H^ 2 36(5 3H) 2 42(S.3H), i 
2.62{s.3H). 4.52(m.1Hl. 7.01 (s,2H) 


=CHMe){Et) 


1.00(t.2.lH). 1.1(t,0.9H), 1.47(d,0.9H), 
1.82(5,6H). 1.9{d.2.1H), 2.02(s,3H), 2.25(S.3H.), 
2.4-2.8(m,5H), 5.6-5.8(m,1 H). 7.0(s.2H) 


=CHEt)(Et) + C(=CHMe)(n-Pr) 


(m.5.4H), 1.82(s,6H), 1 .869d.1.8H). 2.0(s.3H). 
2.20(s..1.2H), 2.21 (5,1. 8H), 2.359S.3H;. 
2.60(5.1. 8H), 2.61(5,1 .2H), 2.3- 
2.a(m.2.3H).5.4.5.8(m,1 H). 6.959S.2H ;■ 


CH(n-Bu)(Et) ! 0.33.;t.3H), 0.88(t.3H), 1 .1-1 ,49(m.2H:. 1.6- 

■ i 2.2hTi.4n}, 1.82(s.3H), 1.83(s.3Hi. 1.95(s.3:-... 

1 2.35(S.3H). 2.43(s,3H), 2.51 (s,3H), 3.33im ih;. . 
i 7.00(S.2H) ' 


CH2NHCH0 


1.79;s.6H). 2.00(s,3H), 2.35(5.3H), 2.48(5. 3H;.. ; 
2.62(s.3H). 4.98(d,2H), 7.01 (S.2H), 
i 8.0=;=.'S.1H), 8.38(5, IH) 


nH9MHrOCH3 ■ 1.75;5 5Hi. 1.97(s.3H). 2.12(s,3H), 2.34(s.3h;. 
CH2NHCOCH3 ^^^^^ 4.90(d.2H). 5.99(3.2-:! 

■ 7 -5 z % '.H- 

1 ■ 



10 



15 



20 



25 



30 
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Example 35 

A. 1-r2-Amino-4.5.dimethvl-1-(24.6-trimethvlDhenvl)-1H -Dvrrol-3^^ 
butan-l -one 

A mixture of 3-hydroxy-2-butanone (0.637 g, 7.23 mmol), 2.4,6-trimethylaniiine 
5 (0.973 g, 0.719 mmol) and p-toiuene sulfonic acid (0.012 g ) in 15 ml of benzene was 
heated at reflux under Dean-Stark trap for 3 hours. A solution of (Et).CHCOCH,Crs' 
(1.008 g, 7.24 mmol) was added to the reaction mixture and heated at reflux overnight. 
The mixture was cooled and diluted with ethyl acetate and water. The organic layer 
was separated and washed with water, aqueous sodium carbonate, and then brine; 
10 dried and concentrated to give a brown oil which contains the desired compound. 
0.368 g of the desired compound was isolated after silica gel column cnromatography 
using chloroform as eluent. NMR (CDCl,) 6 0.94 (t,6H). 1.5-1.8 {m.4H). 1.73 (s.3H). 
1.98 (S.6H). 2.26 (s,3H). 2.34 (s,3H). 3.00 (m.lH). 5.78 (brs.2H). 6.99 (s.2H) ppm. 

B; N-f3-(2-Ethvl-butvn/n-4 5-dinethvl-1-f2.4.6-trimethvlDhenvl)-1H-Dvrro!'2-vn- 

15 acetamlde 

A mixture of the title compound from Example 35A (0.326 g. 1 mmol) and acetic 
anhydride (0.108 g, 1.05 mmol) in acetic acid (3 ml) was heated at reflux for 2 hours. 
The mixture was concentrated to dryness, diluted with water and extracted with ethyi 
acetate. The organic layer was vyashed with aqueous sodium carbonate and bnne 
20 dried and concentrated to give a darK ci. Tne oil was purified by silica gel ccium.n 
chromatography to give 107 mg of tne tive comoound as a brown cii. ' H NMR {CDC: 
6 0.88 (t.6H), 1.5-1.8 (m.4H). 1.76 (s.3r) 1.58 (s.3H). 1.93 (s.6H}. 2.25 (s.SH). 2.2c 
(s,3H), 2.90-3.00 (m,1H). 6.89 (s.2H) pom 

C. 4-(1-EthvtDropvn-2.5 6-trirr$:nvl-7-(2.4.6-trimethvlphenvl)-7 H-Dvrrolof2.3- 

25 dlpvrimidine 

A mixture of the title comcc-.-- E^i-'-.ole 35B (100 mg. 0.27 mmo!) an- 
ammonium chloride im .6 g of acetarr :e /.-as -.eated at reflux for 2 nours. The mixture 
" was quenched with water and extran-c - e:r-.i acetate. The organic layer was cr:6 = 
and concentrated to give the desirec or:--:: v.-nich was purified by siiica gel coIj.--.- 
30 chromatography to give the title corro:u-c as a yellow oi!. 'H NMR (CDCI3) 6 0 zz 
(t,6H), 1.7-2.0 (m.4H). 1.83 (s.6Hi : 99 s 2.35 (S.3H), 2A^ (s.SH;. 2.61 (s 3- 
3.25-3.35 (m.lH), 7.00 (s,2H) pern 
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The following Preparations illustrate the synthesis of intermediates. 

Preparation 1 

The following compounds were prepared starting from the appropriate aniline 
and employing the general procedure of Example 1A. 

5 NC He ' 



10 




15 





1 il 
'H-NMR(CDCl3) (5 (ppm) 1 


3,5-ditrifluoromethylphenyl 


2.2(s,3H), 4.0(s,2H), 6.15(s.1H), • 
7.9(s,2H) ! 


2,5-dimethylphenyl 


2.04(s,3H), 2.12(S,3H). 2.35(S,3H). | 
3.85(s,2H), 5.90(S,1H). 7.0(s,lH), 7.1C- 'i 
7.25(m.2H) ' 


2-methyl-4-iodophenyl 


2.05(s.3H). 2.10(S,3H), 3.80(s,2H). 
5.85(s,1H), 6.92(d,1H), 7.50(dd,lH). 
7.70(d,1H) 


3-methyl-4-chlorophenyl 


2.10(s,3H). 2.40{s,3H), 4.03(s.2H), 
5.03(s,1H). 7.10(dd,1H), 7.21(d,1H). 
7.45(d.1H) 


4-bromo-2,6-dinnethylphenyl 


2.01(S,6H), 2.10(S,3H), 3.70{brs.2H), 
5.72(S,1H). 7.30(s,2H) 


2-bromo-4,6-dimethylphenyl 1 2.06(s,3H). 2.13(s,3H), 2.35(s.3K). 

; 3.33(Drs,2H), 5.81(s,1H), 7.08(s.rH) 
: 7.35(s,3H) 


4-chloro-2.6-dimethylphenyl ' 2.0l(s.6H). 2.10(s,3H), 3.75(brs.2H). 

5 75(S,1H). 7.14(s,2H) 


Precarafcr. 2 



The following compounds were creparea sraaingtrom 3-hydroxy-2-butanorr : 
4-hydroxy-3-hexanone and the aporcpr^te an-ne and employing the general procecu-T 



of Example 2A. 
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R4 and Rg 


R5 


'H-NMR(CDCIj) 6 (ppm) 


Me 


2,4-dimethylphenyl 


1.70(s,3H), 1.95{S,3H), 2.05(s.3H). 
2.38(S.3H). 3,7(S.2H). 6.95-7.20(m.3H) 'i 


Me 


2,6-dimethylphenyl 


: 1 

1.67(s,3H), 1.98(s,5H), 2.05(s,3H). 

2. 90(brs.2H), 7.05-7.21 (m.3H) !. 


Et 


2,4,6-trimethylphenyl 


No purification, the material was used 1; 
directly for the next reaction step | 



10 



15 



20 



Preparation 3 

The following compounds were prepared starting from the corresponcino 
compounds of preparations 1 and 2 and employing the general procedures c 
Examples IB and 1C, 



I i - 



25 




R,=Me, R«=H 


j n-NMR (solvent) S (ppm) 


R5=3,5-ditrifluoromethyiphenyl 


1 {3MSO-d6) 2.32(s.3H). 7.50(s.1H}. 


i 3 C5(S.1H). 8.55(s.1H). l2.10(s.1H: 


R==2,5-dimethylphenyl 


i :CDZ\.) 2.04(s.3H). 2.35{s.3H), 




j 2-67(s,3H), 2.470(s,3H). 6.57(s.1H 




1 7 0-7.3{m.3H). 12.08(S.3H) 



30 
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5 



15 



R5=3-methyl-4-chlorophenyl 


(DMSO-de) 2.29(s,3H), 2.31 (5.3H).. 
2.38(s,3H). 7.12(5.1 H). 7.55(m.2H). 
7.D7(a.1n), 11.90(5, in] 


R5=4-bromo-2,6-dimethylphenyl 


(k^UOij) l.y4(S,Dnj, i:.4U(S,oiiji 
2.45(s,3H), 6.39(3,1 H), 7.29(s.2H) 


R5=2-bromo-4,6-dimethylphenyl 


(DMSO-dg) 1.91(s,3H), 2.20(s.3H), 
^.o^^SjOnj, £.04(5,0"^, o.Do^s.in^, 
7.21(s,1H), 7.44(s,1H),11.80(s.1H) 


Rg = 4-chtoro-2.6-dinnethylphenyl 


(CDCI3) 1.91(s,6H), 2.38(s,3H). 


R4 & Rg = Me 


•H-NMR (solvent) 6 (ppm) 


R5=2,4,6-trimethylphenyl 


(CDCy 1.85(S,6H), 1.87(s.3H, 
2.34{S,3H), 2.41(s,3H), 2.44(s.3H), ■ 
7.00{s,2H), 12.2(s,1H) 


R5=2,4-dimethylphenyl 


(CDCI3) 1.90(s.3H), 1.93(S.3H). 
2.38(s,3H), 2.42(s,6H), 7.0-7.2(m,3H), 
12.25(s,1H) 


R5=2,6-dimethylphenyl 


(CDCI3) 1.80-1.90(m.9H), 2.39(s,3H), 
2.49(s,3H), 7.04-7.20(m,3H), 12.2(s.1H) 



Preparation 4 

The following compounds were prepared starting from the corresponding 
compounds of Prepeu^ation 3 and employing the general procedure in Exartiple ID. 




30 



H-NiMR (CDCIj) 6 (ppm) 



R^=Me. R5=H 



R==3.5-ditrifluoromethylphenyi 1 2 53,s.3H}. 2.74(s.3H). 7.27(s IH; 

I 7 62(5,1 H). 8.29(S.2H) 
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20 



R==2,5-dimethylphenyl 


2.01 (s,3H), 2.35(s,3H). 2.50(s,3H). 
2.66(s,3H). 6.91(s.1H),7.05(s,1H). 


Rg— o-rneTnyi-^r-cnioropnenyi 


2 46^s 3H^ 2 51^s3H^ 2 74(s 3H) ! 
7.15(s,1H), 7.47(S,2H). 7.55(s,1H) 


n5=4*Dromo-2,D-aimetnyipnenyi 


6.75(S,1H). 7.32(S,2H) 


R5 = 2-bromo-4,6-dimethylphenyI 


2.65(s,3H), 6.82(S,1H). 7,11(s,1H), 
7.38(S.1H) 


R4 and Rg = Me 


'H-NMR (CDCI3) <5 (ppm) 


Rg=2,4,6-tnmethyiphenyt 


1.81(s.6H), 1.99(s,3H), 2.3o(s.3h). 
2.46(s.3H), 2.59(s,3H). 7.0l(s.2H) 


Rg=2,4-dimethylphenyl 


1.84{s,3H), 2.03(s,3H), 2.39(s.3H), \ 
2.44(s,3H). 2.59{S,3H), 6.90-7.1 5(m.3H) i 


R==2,6-dimethylphenyl 


1.83(s.6H). 1.98(s,3H), 2.45{s,3H), 
2.58(s.3H), 7.10-7.30(m,3H) 


R5=4-chloro-2,6-dimethylphenyl 


1 .91 (S,6H). 2.51 (S,3H), 2.64(s,3H). ' 
5.77(s,1H), 7.17(s,2H) \ 


R^ and Rg = Et 


'H-NMR (CDCIj) 6 (ppm) 


R5=2.4.6-trimethyiphenyl ! 0.95(t.3H), 1.31 (t.3H). 1.85(s,5H). 

i 2.3S(S,6H), 2.46(q,2H). 2.62(s.3H). 
2.92(q,2H), 7.02(s,2H) 



25 
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CLAIMS 

1 . A compound of the formula 




10 and the phamiaceutically acceptable acid addition salts thereof, wherein 

B is NR,Rj, CR,RiR„. C(=CR;R,j)R,, NHCR,RjR,„ OCR,R;R,,, SCR,R,R.. 
NHNR,Rj, CRjR„NHR,, CRjR„OR,. CRjR.,SR., or C{0)Rj; 

R, is hydrogen, or d-C. alkyi which may be substituted by one or two 
substituents R7 independently selected from the group consisting of hydroxy, fluoro 
15 chloro. bromo, iodo, C-Cgalkoxy, 0-C -(C-C. alkyI), 0-C NH(C,-C, alkyI), 0-C -N{C,-C, 

0 0 0 

alkyl)(C,-C2 alkyI), amino, NH(C,-C, alkyl). N(C,-Cj alkyl)(C,-C, alkyI). S(C,-C. alkyi: 
N(C,-C.alkyl)C (C,-C. alkyl), NHC (C,-C, alkyl). COOH. C 0{C,-C, alkyl), C NH(C.-C, 

20 0 0 0 0 

alkyl), CN(C,-C, alkyl)(C,-C, alkyl), SH CN, NO. SO(C.-C, alkyl). SO,(C.-C, alk',!: 

l| 

0 

SOjNHiCi-C, alkyl), SO^N(CrC, alKyi);C-.C- alkyl). and said C,-Ce alkyl may ccnta:n 
25 one or two double or triple bonds. 

R? is Ci-C,2 alkyl, aryl or iC.-: ; aUyiene)aryl wherein said aryl is pneny 

naphthyl.thienyl, benzothienyi, pyncy! c-:r:i; . -yrazinyl. pyrimidyl. imidazolyl. fur--.,! 

benzofuranyi, benzothiazoiyl. ^sz- izz : -er.zisothiazotyi. ihiazolyl. iscxazoi; 

benzisoxazolyl, benzimidazolyl. trac: pyrrolyi. indoly!. pyrroiopyrc-,. 

30 oxazolyl. or benzoxazolyl; 3- to S-ren-rerec rvcioaikyi or {0,-0. aikyiene; cycicalkyi 

wherein said cycioalkyi may contain ere cr :v,z of 0. S or N-Z wherein Z is hyoroge- 

Ci-C^ alkyl. benzyl or C,-C- aJkancyi. ,v"e'«:r =. may be substituted independentiy c . 

from one TO tnree of chloro. fiuo::. i-. one ot nydroxy. orcmo. iccc Z- 
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Cg alkoxy. 0-C-(Ci-a alkyi). O.C-N(C,.C, alkyi)(C,-C. alkyl). S{C,-C« alkyi). Nr., 

11 : 
0-0 

NH(CtCj alkyl), N(CrCj alkyl) (C.-C, alkyl). N(CrC, alkyl)-C (0,-0, alKyl). NHC fC-C, 
5 0 0 

alkyl), COOH, CO(C,-C, alkyi), CNH(C,-C, alkyl), 0 N(CrC, alkyl){C,-C, alkyl). SK 

li 11 . ii 

0 0 0 

ON. NO2, SO(C,-C, aiky!), SO^iCrC, alkyl). S0.NH(C,-C, alkyl), S0,N(C,-C, alkyl^C- 
10 Cj alkyl), and wherein said C,-C,-, alkyl or C.-C. alkylene may contain one to ihree 
double or triple bonds; or 

NR^Rj or CR,R2R..i may form a saturated 3- to 8-membered carbocyclic nn; 
which the 5- to 8-membered ring may contain one or two double bonds or one or I'.vr 
of 0, S or N-Z wherein Z is hydrogen, C^-C^: alkyl. benzyl or Ci-C^ alkanoyi; 
15 R3 is hydrogen, Ci-Cg alkyi. fluoro. chloro, bromo, iodo, hydroxy, amino. 0(C - 

C5 aikyi), NH(C,-C5 alkyl), M(C,-C, aikyl)(C,.C, alkyi). SH, 3(0^0, alkyl), S0(C -3. 
alkyi), or 50.(0^-0, alkyl). wherein said C,-C, alkyl and Ci-C^ alkyl may contain c-r 
doubie or triple bond and may be substituted by from 1 to 3 substituents - 
independently selected from the group consisting of hydroxy, C.-C3 aikoxy. !:-:-: 
20 chloro or C1-C3 thioalkyi; 

R. is hydrogen, C1-C5 alkyl. tiuoro. chloro. bromo. iodo, Ci-Cc alkoxy. am-*: 
NH(Ci-Ce alkyl). N(C,-C5 alkyi)(CrC; alkyl). 30,(0,-06 alkyl), wherein n is 0. i c I 
cyano, hydroxy, carboxy, or amido whe.-ein said C.-C^ alkyls may be substitutec 
one hydroxy, trifluoromethyl, amino, carooxy amido. NHC (0,-C^ alkyl), NH(C.-C, air. 

2= 0 

N(C,-C. alkyl)(C.-Cj alkyl). 0 0(0,-0, al-\y'} C.-C3 alkoxy, 0,-C-. thioalkyi. fi-:*: 

0 

bromo. chloro. .iodo. cyano or ni:rc, 

30 

R.- is phenyl, naphtnyl. trie.-. :-enz:inienyl. pyridyl. quinolyi. pyraz - 
pyrimidyi. imidazoiyl.furanyi. benzo'-jra.- .• cer^rctntazolyi, isothiazolyl. ben2isoth:azr 
thiazolyi. isoxa20lyi. benzisoxazclyi z^nz:T..zi2zw\ trtazolyi. pyrazoiyi pvrrc:y: in-: 
pyrrolopyridyi. benzoxazoiyi. oxazoiy:. orz n.i v-^jazclidinyi. morononny:. pioer.c" 
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piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyi or S- to 12-membered 
bicycloalkyl» optionally containing one or two of 0, S or N-Z wherein Z is hydrogen, C- 
C4 alkyi, C,-C4 alkanoyi, phenyl or phenylmethyl, wherein each one of the above groups 
may be substituted independently by from one to three of fiuoro, chioro. bromo. tormyl. 
5 C,-Ce alkyI, C,-Ce alkoxy or trifluoromethyl, or one of hydroxy, iodo, cyano. nitro. 
amino. NH(CrC4 alkyI). N(CrCJ(C,.C2 alkyi), 000(0,-0^ alkyI). COfC,-C, aikyl) 
SOjNH(CrC, alkyI). S02N(CrC4 alkyl)(CrC, aikyl). SO,HH„ NHS02(CrC, alkyI), S(C,- 
Cg alkyI), S02(C,-Cg alkyI), wherein said C.-C, alkyI and C,-Cg alkyi may be substituted 
by one or two of fluoro, chioro. hydroxy, C^C. alkoxy. amino, methyiamino. 

10 dimethylamino or acetyl wherein said C^-C^ alkyl and C,-Ce alkyI may contain one 
double or triple bond; with the proviso That R5 is not unsubstituted phenyl: 

Rg is hydrogen, C^-C^ alky!, fiuoro, chioro, bromo, iodo, Ci-C^ alkoxy. formyi, 
amino, NH(C,-Ce alkyl). N(CrCe aikylKC.-C^ alkyl). 30,(0,-0, alkyl), wherein n is 0. 1 
or 2, cyano. carboxy, or amido, wherein said C1-C5 alkyls may be substituted by one 

15 hydroxy, trifluoromethyl, amino, carboxy. amido, NHC (C^C^ alkyl), NH(C,-C, alkyi). 

ti 

0 

N(C,-C, alkyl)(CrC2 alkyl), CO(C.-C, alkyl). CrC, alkoxy, C^C, thioalkyl. fi'jcrc 

II 

0 

20 

bromo, chioro, iodo, cyano or nitro; 

is hydrogen, hydroxy, fiuoro. chioro. 000(0,-0^ alkyl), cyano. or CO(C--C 

aikyl); and 

R,2 is hydrogen or C^-C^ aikyl: with the proviso that (1) B is not straight cna:r. 
Ci-C,2 alkyl, (2) when R5 is unsubstituted cycloakyi, R3 and R, are hydrogen, and 

25 

is hydrogen or methyl, then B is rot NHR. wherein R. is benzyl or thienylmethy.. zrz 
(3) when R« is p-bromophenyl, and Rj. R, and R. are methyl, then B not methyiarr.:-: 
or hydroxyethylamino. 

2. A compound according to claim l wherein B is NR,R,. NHCHR. = , :■ 
OCHRiRj. wherein R, is C/Cj alkyl. whicn may oe substituted oy one of hydroxy, vuc: 
or C^-C- alkoxy, and may contain one co=-oie or triple bond, and R. is benzyl or 
alkyl which may contain one double c triple bond, wherein said C,-C. alky: c: trr 
phenyl in said benzyl may be subs:itutec -y riucro. C-Cc alKyl. or C-C- cIkox. 
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3. A compound according to claim 1 wherein B is CRiR^R.. wherein R. is 
C,-Ce alkyi which may be substituted by one C^-Cg alkoxy or hydroxy. R^ is benzyl cr 
C,-C6 alkyI wherein said C.-Cg alkyI cr the phenyl in said benzyl may be substituted by 
one Ci-Cq alkyl. C.-Cg alkoxy. fluoro, chloro or bromo, and R^i is hydrogen or fluoro. 
5 4. A compound according to claim 1 wherein B is as defined in claim 1 and 

R2 is Ci-Cj alky! which may be substituted by tiuoro. C1-C5 alkyi or C.-Cs alkoxy and 
may contain one double or triple bond. 

5. A compound according to claim 1 wherein B is as defined In claim 1 and 
R2 is benzyl or methylthienyl. the phenyl or thienyl of which may be substituted by 

10 tiuoro, chloro. C,-C4 alkyI or C,-C, alkoxy. 

6. A compound according to any one of claims 1 to 5 wherein R3 is methyl, 
ethyl, fluoro, chloro, or methoxy. 

7. A compound according to any one of claims 1 to 6 wherein R. and R« 
are hydrogen, methyl or ethyl. 

15 8. A compound according to any one of claims 1 to 7 wherein Re is phenyl 

substituted by two or three substituents. 

9. A compound according :o claim 8 wherein said substituent is 
independently fluoro. chloro. bromo. iodo. C,-C, alkoxy, trifluoromethyl, C,-C. alkyi 
which may be substituted by one of hydroxy. C^-C^ alkoxy or fluoro and may have one 

20 double or triple bond, -{C^C, aikylene)C(C,-C, aikyi). C^C^^ hydroxyalkyl. hydroxy 
formyl, C00{C,-C2 alkyI), -(Ci-C; a!kylene)amino. or -C(0)(C,-C, alkyI). 

10, A compound according to claim l wherein said compound is 
n-butyl-ethyl-[2.5-dimethyI-7.:2.4.c-trime!hylphenyl)-7H-pyrrolc[2,3-d]pyrimidin-4^ 

yl]amine; 

25 di-n-propyl-[2.5-dimethyl-7-(2.4.5-:rmetnylphenyl)-7H'-pyrroio[2.3-d]pyrimidin-^^ 
yl]amine; 

ethyl-n-propyl-[2,5-dimethyl-7.:2 4.5-:rime:hylphenyl)-7H-pyrrolo[2.3-d]pyrimidin-^- 
yljamine; 

diethyl-2,5-dimethyl-7.(2.4 5-:rir-r:ry!pnenyl)-7H-pyrroloI2.3-d]pyrimidin-^- 
30 yi]amine; 

n-butyl-ethyl-[2.5.6-trimeThy:-7-.2 ^ c-:' r-r!nytphenyl)-7H-pyrrclo[2.3-d]pyrim:d!'- 
4-yl)amine; 
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2-{N-n-butyl-N-[2,5-dimethyi-7-(2,4,6-trimethyiphenyl)-7H-pyrrolo[2.3-djpyrimid^ 

4-yl]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5.6-trimethyl-7-(2,4,64rimethylphenyl)-7H-pyrrolo[2.3- 

d]pyrimidine; 

5 n-butyl-ethyl-[2,5-dimethyl-7-(2,4-dimethylphenyI)-7H-pyrrolo[2.3-d]pyrim 
yl] amine; 

2,5-dimethyl-7-(2,4.6-trimethylphenyl)-7H-pyrroloI2,3-d]pyrimidyl-4-yl].(1^ 
propyl)amine; or 

2-[7.(4-bromo-2.6-dimethyiphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimi 

10 ylamino]-butan-1-ol. 

11. A pharmaceutical composition for the treatment of (a) illnesses inaucec 
or facilitated by corticotropin releasing factor or (b) inflammatory disorders such as 
arthritis, asthma and allergies; anxiety; depression: fatigue syndrome; headache; pain 
cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

15 colon; immune dysfunction; human immunodeficiency virus (HIV) infections; 
neurogenerative diseases such as Alzheimer's disease; gastrointestinal diseases; eating 
disorders such as anorexia nen/osa; hemorrhagic stress; drug and alcohol withcrawai 
symptoms; drug addiction; stress-induced psychotic episodes; and fertility problems 
which comprises a compound of the formula 

20 




25 



and the pharmaceutically acceptaoie acio aoaition salts thereof, wherein 

B is NR,R,. CR.R.R,.. C( = CR:R,.)R.. NHCR.R^R... OCR.R.R... 3CR.R,= 

NHNR^R,, CR^RuNHR,. CR,R..OR.. CR^R .SR.. or C(0)R,; 

R^ is hydrogen, or C.-Cg alKvi v;ri:ch may be substituted oy one or :vv: 

substituents R, independently selecied *rcm :ne group consisting of hycroxy. fiuc: 

chloro, bromo. iodo. C-C, alkoxy. 0-C -:C. -C, alKyi.. O-C NH(C.-C, alkyl). C-C -N^C - : 
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alkyl)(C,-Cj alkyi), amino, NH(C,-C. alkyi), N(C.-Cj alkyl){C,-C, alkyi), S(C,-C. alky!) 
N(C,-C,alkyl)C (C,-C, alkyi), NHC (C.-C, alkyi). COOH, C 0(C,-C, alkyi). C NH(C.-C, 

II II i! 

0 0 0 0 

, alkyi), C N(C,.C4 alkyl)(C,-Cj alkyi), SH, ON, NO,, S0(C,-C4 alkyi). S0j(C,-C. alkyi), 

^ 11 
0 

S0jNH(C,-C4 alkyi), S0jN(C,-C, alkyl)(C,-C, alkyi), and said C-C. alkyi may contain 
one or two double or triple bonds; 

Rj is C,-C,j alkyi, aryl or (C,-C,e alkyiene)aryl wherein said aryi is pnenyi. 
naphthyl.thienyl, benzothienyl. pyridyl, quinolyl. pyrazinyl, pyrimidyl, imidazolyl, furanyi. 
benzofuranyl. benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl. isoxazolyi. 
benzisoxazolyl, benzimidazoiyl, triazolyl. pyrazoiyl. pyrrolyl, indolyl, pyrrolopyridy;. 
oxazolyl. or benzoxazolyl; 3- to 8-membered cycloalkyi or (C,-Cg alkylene) cycloalky:. 
wherein said cycloalkyi may contain one or two of 0, S or N-Z wherein Z is hydrogen 
C,-Ct alkyi, benzyl or 0,-0^ alkanoyl. v/nerein R. may be substituted independently by 
from one to three of chloro, fiuoro, or C,-C. alkyi, or one of hydroxy, bromo, iodo. C- 
Cg alkoxy, 0-C -(C,-C6 alkyi). 0-C -N(C,-C, alkyl)(C,-C, alkyi). S(C,-C5 alkyi). NH.. 
li 

O 0 

20 NH(C,-C, alkyi), N(C,-Cj alkyi) (C.-C, alkyi). n;C.-C, aikyl)-C (C-C, alkyi), NHC (C-C. 

0 C 

alkyi), COOH. C0(C-C4 alkyi), CNH(C.-C, aKvl), CN(C-C, aikyl)(C-C, aikyi). Sr 

li ■ ■ ■ 

0 0 0 



15 



25 



30 



ON. NOj. SO(C,-C, alkyi). SOj(C,-C, a.^y.), SO..NH(C,-C, alkyi). SOjN(C.-C aikyDiC- 
Cj alkyi), and wherein said C-C,.- al^yi c- C-C. alkylene may contain one to tnre; 
double or triple bonds; or 

NR,RjOrCR,R;R,, mayfcrrr. t sjv--a:?3 3- to 8-niemberea carbocyciic ring, s-.i 
5- to 8-membered rings of which may cz-'.i.- :?e cr two double bonds or one or 
of 0, S or N-Z wherein Z is hydroge- Z -Z. t^,'. oenzyl cr C-C alkanoyl: 

R, is hydrogen, C,-C. alkyi. fi-'cro cr..c:o bromo. iodo, hydroxy, amino. 0;C - 
C. alkyi). NH{C-C. alkyi), N(C-C, a^. -.Z. Z- a.kyi). SH. S(C,-C, alkyi). SO.'C.-C. 
alkyi). or S0i{C,-C aikyI). v.-here.r %t z Z Z i - ..t and C-C, alkyi may contai.- r-- 
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double or triple bond and may be substituted by from 1 to 3 substiiuents R_, 
independently selected from the group consisting of hydroxy, C.-Cj alkoxy. tiuoro. 
chloro or C1-C3 thioalkyi; 

R4 is hydrogen. C,-Cg alkyi, fluoro, chloro. bromo, iodo, CrCg alkoxy. formyi. 
5 NH(C,-Ce alkyI), N(C,-Ce alkylKCrC^ alkyI). SO,(C,-Cq alkyI), wherein n is 0. 1 or 2. 
cyano, hydroxy, carboxy, or amido, wherein said C1-C5 alkyls may be substituted by 

one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC {C.-C^ alkyI), NH(CrC, alkyI). 

I! 

O 

- N(CrC4 alkyl)(C.-C2 alkyi). CO(C,-C, alkyI), C,-C3 alkoxy. 0,-0, thioaikyl. fl-oro 
^ ' il 

0 

bromo, chloro, iodo, cyano or nitro; 

Rg is phenyl, naphthyl, thienyl. benzothienyl, pyridyl. quinoiyi, pyrazinyl. 

pyrimidyl, imidazolyl, furanyl. benzofuranyl, benzothiazolyi, isothiazoiyi, benzisothiazoty!. 
^ thiazolyl. isoxazolyl. benzisoxazolyl. benzimidazolyl, triazolyl, pyrazoiyl. pyrrolyi. incoiyl, 

pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morphoiinyi. piperiamy!. 

piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-member5a 

bicycloalkyi, optionally containing one or two of 0, S or N-Z wherein Z is hycrogen. C - 
alkyI, C,-C4 alkanoyi, phenyl or phenylmethyl, wherein each one of the above groups 
° may be substituted independently by from one to three of fluoro, chloro. bromo. formv 

C,-Ce alkyi. C^C^ alkoxy or trifluoromethyl. or one of hydroxy, iodo. cyano. r.rjz 

amino, NH(CrC4 alkyI). N(C,-CJ{C,.C, alkyI). COO(CrC, alkyI), CO(C-.C, alky; 

SO^NHCC^C^ alkyI). SO^NCCrC, alkyl){C.-C. alkyi). SO.NH^, NHSOj(C..a atKyl) ZiZ ■ 

Cq aikyi), SOjtCrCe alkyI), wherein said C.-C, aikyi and C,-C6 alkyI may oe subst!:j:ei 
^ by one or two of fluoro. chloro. hydroxy. C.-C, alkoxy. amino. methylam:rc 

dimethylamino or acetyl wherein said C-C, alKyl and said C.-C^ alkyI may contain one 

double or triple bond; with the proviso tnat R. is not unsubtituted phenyl: 

R. is hydrogen. C^Cs aikyi. rlurro chlcrc, bromo. iodo. C,-Ce alkoxy. for.n-,. 

amino, NH(CrC, alkyI), N(C,-C, a.ky'^CC- alkyI). 30,(0^0, alky!), wherein n is 0 * 
'° or 2, cyano. carboxy. or amido. vyhere:n sa.a C--C. alkyls may be substajied oy cr 

hydroxy, trifluoromethyl, amino, carccxy. am.oD. NHC (CrC, alkyi). NH;C--C, at^ .. 
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5 



10 



M{C,'C, alkyl)(C,-C2 alkyi), CO(C.-C, alkyi). C,-C3 alkoxy, C.-C, thioalkyl. fluoro. 

i; 

0 

bromo, chloro. iodo, cyano or nitro; 

R,i is hydrogen, hydroxy, fluoro, chloro, C00(Ct-C2 alkyi), cyano. or CO(C.-C; 
alkyi): and 

R,2 is hydrogen or C^-C^ alkyi, in an amount effective in the treatment of said 
illnesses, and a pharmaceutically acceptable carrier. 
12. A compound of the formula 




15 

wherein 

D is hydroxy, chloro, or cyano; 

R4 and R5 are each independently hydrogen. C,-Cg alkyi, fluoro. chloro, bronr.c 
2Q iodo. C,-Ce alkoxy, SO„(C,-Cs alkyi), wnerein n is 0, 1 or 2, or cyano. wherein said C - 
C5 alkyls may be substituted by one to three of hydroxy, amino, carboxy, am:cc 
NHC(0)(CrC4 alkyi), NH(CrC, alkyi). N(C,-C, alkyl^CrCj alkyi), C(0)0{Cra alKy!; 
C,-C3 alkoxy, C,-C3 thioalkyl, fluoro, bromo, chloro, iodo, cyano or nitro; 

R5 is phenyl, naphthyl. thienyl. benzothienyl, pyridyl, quinolyl, pyraznyi 
pyrimidyl, imidazolyl, furanyl, benzofuranyl. benzothiazolyl. isothiazci,: 
benzoisothiazoiyi, thiazolyl, isoxazolyl. benzisoxazolyl. benzimidazolyl. \nazz\): 
pyrazolyl, pyrrolyl. indoiyt, azaindoiyi, benzoxdzolyl. oxazoiyl, pyrrolidinyi. thiazohdr. , 
morpholinyl, piperdinyl, piperazinyl, tetrazolyl. or 3- to 8-membered cycloalkyi or 9- \c 
12-membered bicycloalkyi, optionally containing one to three of 0, S or N-Z wherein Z 
3Q is hydrogen. CrC, alkyi, 0,-0, alkanoyl. phenyl or benzyl, wherein each of the above 
groups may be substituted independently by from one to three of fluoro. chloro. C.-C. 
alkyi, C1-C5 alkoxy or trifluoromethyi. cr cne of nydroxy. bromo. iodo. cyano r::r: 
amino. NH(CrC, alkyi). N(C..-C,)(C.-C- a:.<y=). COO{C.,-C, aikyl) CO(C.-C, a:k-. 
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S02NH(CrC, alkyi), SO^NtC^C, alkyl)(CrCj alkyi). SO^NH^. NHSO^lCrCJ. S(CrC, 
alkyi), S02(Ct-Cq alkyl). wherein said C,-C4 alkyi and Ci-Cj alkyI may be substituted by 
one or two of fluoro, chtoro. hydroxy, amino, methyiamino, dimethylamino or acety!; 
with the proviso that Rg is not unsubstituted phenyl; and 
5 Rg is hydrogen, C^-C^ alkyl or chioro; with the proviso that when (a) R. and 

are methyl, Rg is hydrogen and D is hydroxy, then Rg is not phenyl (1) substituted by 
one of halogen, nitro, C^-Cg alkyl. Ci-Cg alkoxy, or trifluoromethyl, and optionally in 
addition substituted by one or two of halogen, Ci-Cg alkyl or C^-C^ alkoxy, or (2) di-or 
trisubstituted by one of nitro or trifluoromethyl and one or two of halogen, Ci-Cg alky! 
10 or Ci-Cj alkoxy, and (b) when D is chioro. R^ and Rg are hydrogen, and R^ is C.-C^ 
alkyl, then Rg is not unsubstituted cyclohexyl. 
13. A compound of the formula 



Q 



15 




VI 1 



20 

wherein 

Q is C(0)CHRiR2 or cyano; 

R, is hydrogen, or Ci-Cg alkyl which may be substituted by one or two 

substituents R7 independently selected from the group consisting of hydroxy, fluorc. 
25 chioro, bromo, iodo, C^Cg alkoxy, or n;tro. ana said C,-Cg aikyt may contain one or two 

double or triple bonds; 

R2 is Ci-C,2 alkyl. aryl or (C,-C.. aikylenejaryl wherein said aryi is phenyl. 

naphthyl, thienyl, benzothienyl, pyridyl. cumolyl. pyrazinyl. pyrimidyL imidazolyl. furanyl. 

benzofuranyl, benzothiazolyl, isothi32o:>! Der.zisothiazolyl, thiazolyl. tsoxazoiyl. 
30 benzisoxazolyl, benzimidazolyl. tnazclyl. oyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl. 

oxazolyl. or benzoxazolyl; 3- to S-m.err.cerez cycloalkyi or (C,-Ce alkylene) cycloalkyi. 

wherein said cycloalkyi may contain c?e cr tv.c of 0. S or N-2 wherein 2 is hydrogen. 

C^-C^ alkyl, benzyl or C.-C^ alkanoyi. v.nerem may be substituted independently by 
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from one to three of chloro, fluoro. or C,-C^ alkyi, or one of hydroxy, bromo, iodo. C - 

Ce alkoxy, nitro, SO(CrC, alkyi). SOj(C,.C, alkyl). S02NH(CrC, alkyi). SO,N(C,-C, 

alkyl)(C,-C2 alkyl), and wherein said C^-C^^ alky! or C,-Cio alkylene may contain one to 

three double or triple bonds; 
5 R4 and Rg are each independently hydrogen, C^-Cg alkyl, fluoro, chloro, bromo, 

Iodo, C^Cg alkoxy, amino, or SO„(CrCe alkyl), wherein n is 0, 1 or 2, or cyano, wherein 

said C^-Ce alkyl may be substituted by one C.-Cj alkoxy, C^-Cj thioalkyi, fluoro, bromo, 

chloro, iodo, cyano or nitro; 

Rg is phenyl, naphthyl, thienyl, benzothienyl, pyridyl. quinolyl. pyrazinyi, 
10 pyrimidyUmidazolyl.furanyl.benzofuranyl.benzothiazolyl.isothiazoiyl.benzisothiazoly;. 

thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl. 

pyrrolopyridyl. benzoxa2olyl,oxa2olyi, pyrrolidinyl.thiazolidinyl, morpholinyl. piperidiny!. 

piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyi or 9- to 12-membered 

bicycloalkyi, optionally containing one or two 0. S or N-Z wherein Z is hydrogen, C.-C. 
15 alkyl, 0,-0^ alkanoyi, phenyl or benzyl, wherein each one of the above groups may oe 

substituted independently by from one to three of fluoro, chloro. C^-Cg alky!, C.-C. 

alkoxy ortrifluoromethyl, or one of hydroxy, bromo, iodo, cyano, nitro, amino, NH(C,-C, 

alkyl), N(CrCJ(C,-C2 alkyl). COO(C,-C, alkyl), CO(C,-C, alkyl). SO,NH(C,-C, alkyP. 

SO^N(C,-C, alkyl)(CrC, alkyl), SO.NH,. NHSO,(C,-C, alkyl), S(C,.Ce alkyl), S02(C,.C, 
20 alkyl), wherein said C^C^ alkyl and CrC^ alky! may be substituted by one or two cf 

fluoro, chloro, hydroxy, amino, methylamlno. dimethylamino or acetyl: with the proviso 

that R5 is not unsubstituted phenyl; and 

R,g is hydrogen or C(0)CrC. alkyl; with the proviso that when Q is cyano. R, 

and Rg are not both methyl. 

25 
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